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Stat tot the Problem 
Tb :pur,poee ot thla stua, vu to determine tb.e QJtimum farm 
organic t1on undar partial.17 irrigated con41t1cm.a tor a t71>ical 480-acn 
fann 1n north cential South Dakota. The optimum farm organitat1on wu 
ut� d ae th t which Ji.el4e4 the mu1mum :retume poa•1�le 1n t•na1 ot 
labor and management income to tbe tu.mer. 
Wh t will the opt1mum taxm orseaiz tion for a typical Jtao.acre 
tam under part1alq irrigated condttiana 1n north central South l)akota 
Jield 1n t r.ma of labor and management 1nc h to the farmer! Thie 
question ahould be anew red ae the tarme:re 1n thie area ¥111 •oon haq 
to make a c!ecieion aa to whether or not the7 Yi.ab to continue their 
pnaent ch7land fe.rm1Jl8 op :ratione or to al.ter their farm opent1au to 
a e7atem vhich 1ncluc1ea eome irris ted land. The dete:nnination of the 
oi,timum t orgeniz :tion would g1 ve the tannere in th1• uea a baa1• . 
for campar1 on ot their preeent drJ'lan4 fanning operat10D8 age.inet t.h 
potmtiale under 1rr1sat d f6l'Dine. 
'l'b. Oahe Dam pre mtl.3 be1ns conetructed aero•• the Mi■aouri 
iver north ot Pierre, South Dakot. _ _,; .. --ro4Dced the poelib1l1t7 ot 1rr1- 0 
:ting th drJ'land famins rea o ent:ral outh Dakota. Tb• area tor 
icb 1rr1sa,t1on vu pro:poa d 1• knovn ae th 1-0 he Area ant 1• loo t d 
1n north c :tN.l South Dakot along th Ji ain in 8,pink encl 
rom oountiee and ert 4lng into ;pal4t■ of »a,- and :reball comt1••. 1 
Objectives of the Stuey 
Th apec1f1c obJect1vea of thie etu� vere: 
l. To detel!ldne th optimum ta,:m 0113ard1at1on un4-r partially 
1ZT1s•t•d con&tlnu tor a typical lt&>.acre farm 1n ttut Oahe 
Area ta term, ot th max1mizat1on of labor and �t 
incOJM to the f&Dnlir; 
2. To 4et ·nd.ne tbe �rs1Dal co�-• and opportunit1 coat• aeao .. 
c1ate4 with the Um1tat1or.aal reaourcea of th tan. 4 to 
detedliJ>.e the ettecta of the 1natitut1cmal rutricttona 
1m.poee4 upon the tam. orsan11atian.; 
3. t'o clet•nnine the atab1lit,2 of tbe optimum tam. orpni1ation 
·•1:bh rep.rd to poaaibl chazls•• 1n ia)>ut.output coeff1c1enta 
ana prie ueumpt1ane uaecl to eetabllab the opt.tmwn faim 
plan; 
2 
poe ••• greater et b111t7 and/or· whieh misht be better auited 
to th peraonal i,Nferenc • ot tb• f&l'Dtr and/or Yhich misht 
1 Bez 1). 11eltinat1ne, :Bconomic Pot.entlale ,;,f Irrip.t•d and Dr,lam. 
ftl'll1ng 1n e t:ral South Dakota, p. 3� iuiletli "4, QF!culiual 
� fiatlcii, S6i«h :bik6£ state College: l3:rook1:osa, South Dakota, 
19,,. 
2 he tel11 ata ility indicate• th t • a.gree of ..ariaticm can 
occur 1n th co■te and retuma ache4D.l•• c 't>he act1•1t1•• 1n the 
optimum tam organtzat1Cl1 withoat caue t fas organ.is :tie11 to 
become eubo , imlml. 
3 
The opt1m f :nn orp.nize.tion undar partially irr.lgated ccn41t1<D 
vu ut rm1n 4 throuah tu uae or a linear p� moa.1. Lulear 
progra:mud.ne repre•enta a mat�tical n .. areh technique tor t awlatiDS 
and aolflDS :prob� nlattns to the most e:ttic1tnt al.locatlan of ,ca:roe 
re ource• to an •n4 euch a, the mu1m1saticm ot profit. 3 It aat.UJDat-
1call1' apec1fiee tbrousb a a,ateDat1c proceclUYe the most claat:r,e.bla of 
aeveal poaaible alten1at1•• coua" ot action for the fal!D. Optator to 
take 1n regard to the J1Uim1zat1cm ot p:rottt With the reeouro•• he bU 
4 unaer hie cent1el. 
Linear p� ae a.fined 1n math•maticai term 1• the anal. 
,e11 ot problema 1n Ybich a linear funct1011 t a number :f ftrlabl•• 1e 
t be mu1m1zed or nd»tms 1ed vb.en tbolJe ftrlablea are aubJec,tect. to a 
number of restraint• in  the form ct linear 1n.quallt1••· 
The hiator., of l.inear p� aa a n,earob tecbniqu 1a tarm 
N u:rc• all.ocat10t1 problema 1• nlativeq abort. In the paet 4-ca&9 
there • been tremenc!ou atria.a 1n the un4-rstan41ns and &1>J>licaticn· 
th1• tecbnique to tai,n reeoure• alloc tioo. »roblema. Pn•ntl.1', 
linear l)� and l>uqetill8 aN the two 1n toola in tum naoarce 
aUooat1an neearcb. The tvo methoU an not racU.c 111 clitteftl'lt tb.o41 
3 ph K.  Da:V'ic:wo.n, Yemen L. Smith and Jay W. Wiley, Bea oe: 
An w.1oa1 A:Pl)IW.eb., .P, 370, Ric rd D .  Irwin, Inet Ollll9'WOa!, til.liio •, �,a. 
4 o rt o. •J13Wlon end Lauren 





lyei but differ mainly 1n th unt t c lculat1one 1J'l'Yol'Ye4 4 
bu48etina req 1i.e tht eame baaio uelllll_Pticae bout the rd lU'C••, p:ro­
cblct1 ai poe 1b111t1 1, :t.n1titut1anal reartr.f.etiana, input.output relat1ca-
ehipe and price• doe11 8 linear p� a.1. 
Linear PZOS1'8.'IIIIDUIIJ an act-rant o in t t it i.qu.irea t . .  
reM&rcher to make 8XJ)l1C1t -It tement to t 
restrictiona Ybioh PN>'Yi&t the tremeworlt of tb.e optimUll ta,m ors,m.1aa. 
ticm.6 Another · dvantage in the un of e. u.n..ar prosre,ml111ng ttal 1a 
that lt 71•1 . � computational b7.pro4nct• conce� tta marsiM.l. 
.aluee ot _N• urcee, the etab111t7 of th optimUm ta.rm orgen11at10&1 and 
-.arioua ■uboptimum tai,n plana with "' r, little add1t1cml eft&rt be7on4 
that wbieb -.. N(lui d for the ,oluticn ot ·: he problem. 7 
ITen though t Un•r p� a.ti doe• not sS, 'ff a etr.l.etl.7 
accurate te•or1pt1on. � t • actual farm a1tu.at1<lll, tb11 cloee not 1JDJ17 
tbat lt 11 ot no uae. A atnct rei,reaentat1GB ot tb.e Nal. taa 1it.ua. 
Um 1• aald.ng more than any- poff1ble mo l could a.o. The moat ane 
ehoul ulc 11 that 1t t . • the etra-t relat1onahipa vldcb we 
41:rectl.J' Nlated to th tum problem beins �zed. 
5 krl O. 63' and E .  L. kum, '"Metb.odolosical Jrobl.ame 1n 
P� rarma, J'ertlliler lnnoTatlQQII ancl lle•olll'Ce u .. , P . 273, 
:s.  L. . . , 1. o . eaas:,, 3. , • , ,.1: aa. o. n11a.Ki&/·et. , i 
:t e  Colle Pre••: •, Iowa, 1957 . 
6 Ibid. , p. 271. 
4 John O.  Dunbar, 
r fragreLDll:LM P bltm 
ca, yol. 39, n.o. 2, llaJ, ---�-
' 
to t loSic cOllff ... 
�u.ance du to tbee aaemn,ptione . If th re.eulta re not. a f; 1ble 
conclu.aton to the problem, it is not tb t ul.t or the linear p� 
mocle.l but of the loeieal bu1a or tunaa:m.ntal ·•UX!l»t1ona . naa. concern1Dg 
tb• •conom1c nlat1oubipe of the ta• ettuaticn ttudie4. 
ThWI, it the 1atolfn •1 t t1zed Jroc•&.l:ree. -ror the eolution ot the 
linear progft\lllln1ng model are foll 4 a. the ob.eclal ·a..-ailablA> utllis•4, 
th chance• o-t computaticmal er.ror Pell and err, irrational aoluticm 
viU be t renlt of tb logio unarlyins t mo · l ed to 4e�b4, 
the \melerl,71ng te:rm. e1 uatian. Th . l'98ulte theretore de n entirel.7 
!h Un r progre;mmins tecbn1q ae l)li d to tbi p :t,·· 
ak1.U. tb.1'0 h th allocation o:f given eourc to temat1Te l.!n.• or 
proctuct1an. In problelle -of re•ourc allocation o't th1 tn,e, the t,:p. 
1cal. . et of ueum.p1i1<me cona1ate-- or · atr1ct1one • 
ticm poe 1b111t1 of th t 
Of C 4:lty price end th 
-.Zimlle4. 
1n th f of linear 1nequalit1 a ,  
UJI!.ptian t ;t net retume are to 
Th• implication of the aaeumptione 1• t t the 
yield a statement ot cena1n combination o ti 1t1 , calle 
p ram., uch tbat t urna 11111 b 1m1z d un r the •utD:Jtiona 
t 
6 
conoem.1:lg »rice• end production poaaib1l1ti • .  Th g:reat at 41fticultJ 
1s 1n obt 1n1ng an accurate and comp1et 
and technical poaa1b1lit1ee .9 
cript1on ot the iu:temat1• .  
!he initial a au:mpt1ona in'Yolv• kn.owiDg what neourc•• are nHUd 
to carry out apecif'1c product1Qll operation and alao what protbleta an 
the sult of the operation. It alto 1nvo1T a knovine th• Uaita't10D8 
the tamer h.e 1n tbe .tlection of a ;p:ro411etion operation ad it• 
eale of op :ration. It 1a iJlpoa•i'ble to obtain data vb1cb. would accu .. 
:ratei, deeerib the• production operat1ona and l1m1tat1ons o'f th type 
Yh1ch YOul4. give unquallf'1•d acc•ptance to the linear � 
reeult . 10 
Tb aat used 1n th1 etud:y conceming th technology ot the 
production po •1b1llt1 • ve:re pl"Ov14ed :r:ra - nudiee eon4uctt4 b7 Dr .. Bez . 
D.  Helt1nat1ne' ABS, USDA . u 
The price• received and prie • paid uaed in th1a atuG,r wre 
obtained trom p·:roJected priee11 Yllioh result t� 101)8-run price Nla­
t1onahtpa vbtch re expected to- prevail in the yeare ah• 4. 12 'l'hQ' •r. 
9 Ib14. 
10 !!!_!. , p . 245 . 
11 � tlf1nat1n•, 01>. cit . ,  Bccnome potantialt o-r Irrif&'te4 and 
l>17land � ,!!! Centiil loith J)aiote.. 
.,_ · -
Bez J>.  Helt1ut1ne, An lconomtc C�•on of l)!Jnla,ncl � and Potent1 l Irrigation Fai,ning !ii eantrat  � , • .  D,-._., 
trnr .... ran,: ot calltom!iit Bir&le7, erm�aiiuiit, . 19'8. 
l2 BU• Price, tor Lcm6-Tezs Butseta tQ South Dakota, Pel*.Phlet 51, 
r1culturir'l'con&ii!cs15ipar£iin!£ , 1l@.eu1-€uiil lii,erliint statt�l South Dakota stt.te College: B:rooJdns• , ow,,� Dakota, 1•bru&l'J, 1� . 
\ 
ua 4 to det 1'11line th coat and returna ueoc1ated With the v rtoua 
procmcticm op rations eonaidered 1n th a.termination of the optimm 
taim Pl"OSl"Ul. 
7 
t'hi revitv ot 11t 111ture he.a b en liJnited to that re•.arch vb.1ch 
hae bten condu.ctod on central South Dakota conc•mill8 the •eOPcaic P"ttn­
tiale of irrigated farm1n8 in thie area. 
!h :po.1ibillt1 of 1rris ·ting the 4rtlend f� &Na of tentNJ. 
South Dakota hae po, d the problem of the Nlati ve prof :ltabilit7 ot irl"i­
sat d f"al'llline ae comi>area. with the dryleud f8l'lllitl8 M it no• .. 1et• en4 
Qc!e:r an 11DJ Ted dryhmd farmine ayet • In order to letUJlliM th1• , 
Dr. Helt1nat1ne, ABS, USDA ,  eon4ucted eeTe 
:tne tbe &,te1'111nat1on ot the _,.t prot1tabh t19tema ot ta11dDg tor bOtb. 
4l7lan.cl 4 1rr.lgate4 t �, the Nlat1v atab111t7 f':ro11l 7-.r .. to.7-.r 
o 1ne and production and th ;probleme of trana1t1on troll 4%7lan4 to 
irrigated farmins .13  
he etuaiea were ne Dd 1n order to utermine 1th ther it voul4 
,of1tabl for a t71>ical f'amer in th•• Oahe Area to conv•rt hi• 
op :rat1ana from 4r31auc1 fU11l1.nS •1et to an 1ri-lsate4 •1•wm. It 
vu geneal.11 eatabliabed 1n theae ltu41ea tbat a p&rt1allJ 1rrtsat•d 
f8.111lin6 o:rsan1aat1on would 71eld the snatea1- incamt potential with 
greater tab111t7 once the 17etem et bllehed. 
The at prot1tab1 r 
8 
p rt1 llJ' 1rripted 1 t ms WN a.t rmined throueh the . uee ot budS ting 
8Zlaq81 • In bucJgeting fai,n o» ration th re e re l:ler c,ompa • • -Y rel. 
alt rnativ llocatiane of •oure a amons tb Variou.a p:rodUct1cn :poe11 . 
b111t1 to be ooneidered. An attempt 1• then de to dete19l1.M t • 
prime factora reeponaibl tor a ehaDg 1n profit to nallocat1on 
o-r N ourc ■ •  Tb eriter1ai b7 ¥hich turtber ohftllg e 1n the optimum 
ta.is organization are to be de 1• a tr1&l end error sponee baaed on 
th 1ntu1tian, xperi.enc an Ju<lgment ai•.Pla7ed by the n .. ueber 1n 
bis ppreJ.aal of tbe pre'V1 budget, .  The bu t!Dg analye1a c · tain8 . 
no obrtous gu1 • for lmov1ne when an optimum f. organis t1on. bu be n 
aeh1e'Yed. thoroush t budg t r, anal.3'•1• ;pproximate• cloeely by 
tr1 l and error the optimwn f rm orsan.1r:at1on. 
Beed for the Stu<13 
, en 1 a ne 4 to� furth r re earch • to th optimum t 
orpniu.t1on tor typical !tao-acre r under part1all.7 iffigat 4 
con41t1oi,.a 1n central. South De.le • Thie need exieta u there ..,..a�w 
a &tsre ot uncertaint1 e.a to what th optiJmUD. f'um orsan1ze.t1on might 
b tor tn,1cal '80- ere part:lall.1 irrieat 4 f .• If' an opt farm 
orgaui ticxn were c!etel'tnined, 1.t Dl:!.gb.t g1v ma:o, new 1naight1 to the 
Terall roble and th refore new generalize.tiona m1 ht be for.med • to 
th conomic potential.a ot irrigated fU!D!nS. B\'en thousb thia atuey 
0IU1" confil!ll that vh1ch h 4Y cont:l. ded 1n previ ue 
at  41•• , thi con:f1 :t1cn ot p v1ou• :re ul.ta would in itself be 
alaf:t1o1 nt reason to conduct tbie atu�. 
CHAPrEB II 
Th typical t m, tor which the optimum fa organisation una.r 
part1allJ irrigated condition.a we.a deter.min a., vae complete]J' bJrpotb.et. 
1cal . Th f :tm model constructed wae intended to be repx-.eentat1v• ot 
a t71>ical farm 1n the Oahe Are :rt r tb. intro uction o-£ 1rr1sat1on. 
In order to ke the problem amenabl to lineai- pr0gNming a.1, 
eeve:re.1 eimpl1f7i.ng aaaumptiana v made cone ming the chal"acter1et1ce 
of the t7.Pical fam situation. Tb.e e aeaum_ptiona tormed the framework 
ot the farm eituat1on to be optimi1 d. 
Sis ot the Fanl 
Th tarm for which the optimum farm organization vaa 4et•rm1n•d 
na '80.. cr.e farm. Tb• 48o-&ere, size taltll was chosen bee uee tbia waa 
the dal ize farm 1n the Oahe Area in 1950 (Table l) . 
Tb trend 1n :ta:rm eize bae been toward la2-ger f,mn unit einc• 
1950, but t-h trend. may be atopped or even rev ra d after th introdue. 
t101l of irrigation due to the higher labor requirement• on irrisatel 
tu-. , th need for c1clitianal capital for irrigated op re.Uona and the 
redllction in size of rum nee uary to support a f rm tamU.y. 
Character.latic• of the Land 
Tb. 
eclamation ae to ite 
Th• land vu rated on · cale f 
cl.a 11"1 d 1n 1957 b7 th BUl'e&U O'l 
ation purpo■ee (Table II) .  
l to 6 � the bu1• ot the texture of 
TAIL I. r . BY stz a o 
• . OUTH DAKOTA,. 19508 
iz roup r t l"OUp 







1040 and w r 6 
�Otal 114 
TABLE 11. LAND CLAS D'ICATION a, OABE 
c, ... 
1 (uabl ) 
2 (ual)le) 
3 (ara1>1 ). 
4 (aeat••abl ) 
S (aon•a,:ahl ) 
6 (a.,...crabl ) 
T al • leb 
b.hul 1• d fined to �an . th 1 




26. 1  
7 .0 
4. 2 
3'2 . l  




tb• eo11, the depth and quality of the topeoil, tb co.ta ot sra41n8 and 
� .  It te1W.n�4 that app1'0%1mat 11 bal:t ot th• area would 
not suitable tor 1rr1sation :purpoaea . 14 Thua , on the baa1e ot the 
clas•1:f1cat1an of land, 63 . 7 p rcent ot the Oahe Area would be impble 
.PNT141ns that drainab1lity va eatabl1ebe4. 'l'h1• would the.rore ?Mt 
muimum percentage o� 1mgated lend poaa1 ble u»on the •nablieuae».t � 
adnab111t7. The a:mount of irrigated land. po a 1ble upon the estal>U•b­
llent ot d:reinab111t7 vu a,euxnecl to be ,o peroeut . 
On the baa1e of th prece41Ds uaU.111ptio.n, the tn,1cal �.acre 
f&J'll voul.4 contain 240 acre of irrigable cropland. Tbua , tb optiJnuJA 
taJ:9. ol'gani&at1an neecled to integrate both 4171.and fUJllin8 and irrigated 
ta1'111ng tecbrliquee into one f'atta operation. 
It. waa ueumecl that t he Jf8o acne -re _d1•'tr1buted amcms the laud 
cl.a•••·• troll l to 6 1n the f ollovinS orun irrigable cropland, 4171.and 
oN.>pland and c1rJ'lan.4. Thua , the 240 acre• of 1rripble croplu.4 con­
tained "6 acne of claaa l land, 101 acrea ot cl.a•• 2 land an4 93 aci-.e 
cl&•• 3 land. The 21K> ac of dr7lend contained 5 acre• for the 
bomeat-d, roe.48 and tencee,  35 acre• of elaae 6 land 1n ¥114 �, UO 
ao:ree of cla•• 6 land 1n nat1. v pasture end 90· acrea of 4%7lan4 cropland 
� vh1cb 32 acre• cone1ete4. of clue 3 len4, ;4 acre• cona1eted of claea 
4 land, 20 acree conaiated of clue 5 land and 4 ere• co.uiet 4 ot 
olu 6 land. 
It vu aea cl. 1n detexm1n1118 71•148 and cropp1ng eyeteme tbat 
th 1rr1 t 4 land, drJ'land cropland and 4271.and 
12 
tb.:rouahout ite reepect1Ye claeeU1oation. The le'tel of _ quallt1 aaeumed 
vaa that ot the :veree clue of aoil Y1tb.1n each categor,. 
Labor Suppl.7 
It vu expect d that tbe f'a:na operator poeaeseed eu:ttic1eut 
mamaser.tal ab111t1 to 1naueurate arr,- fam program a;pecUied b7 tile 
linear pl'OgJ.'UIID1ng mo4el. It vaa alao aeeumecl that the falSI OJ)eretor 
and hie tamU,7 would turniah up to 30 ten.hour 01• ot man labor »•r 
month if neceaaary to carry out a epecifie d  farm proSl'D. It wa• 
ae•umed that 1t tb.e amount of labor furnished b,- the f&lll ol)trator ant 
hi• tam!.17 vu not acteqwt.te, the aWtional. labor nquirecl would. be 
a�&ilable f'or hire at the •••OJUl.l rate . 
C�p1tal 
Tbe land •• conaiured to be- cGJnpl.eteq- operator 01flle4. ln 
aW.tion it vu aeaUJDecl that th farmer 110u1cl have the nec••'827 etuiP-
:t ,  machinery, builctlng1 and operatine capital to· can;, otit an7 
Q>eo1f1e4 tanri progra. The faz,n. manas•r would impute a 4 pere.nt 
c•iwe on all c pital in:,eete4 1n fai,a :real. eetate and a 6 �reent 
cb&:qJe on all operatms capital requi"cl· 
Comm.od1 t1 Pric a and Co•t• 
A tn1cal a t of turth r aeaum.ptione which neea.d -to b• mau 
.. :, 
1nclu4ed the • t of c dity price• to be ua•d and the coat• in"Yolv•d 
1n carr,ine ou.t -Yarioua f l1D- operatiQJUI .  




Unit d st tt price - c 1ve4 end pr.le a-paid 1n4U of 215 
p r1od • 1910-14:100 .  Thee proJect 4 price• npre. 
sented an atimate of future prices a 4 on specific aeau:mption.a 
cone mine population growth ,  size of le.boJ' force, degree of �lo,-ent, 
volume of buein aa , technological proereu , price level ancl price Nla­
tionahipa Yhicb w baaed on relatively full .-plo,-nt an4 peacetille 
con41t1ona . They w re elev loped tor ree rch pur_poee• 1n utem,n1D6 
tb.e c end benefits of 1mg ticm 1n central South Daltota. 15 
Input .Output Relationah1pe 
t-he t of a aumpt101UJ uee4 eoncem1ng input.output Nlatian. 
eh1p1 were thoae which n ueed by Dr. Belf'instine 1n hie atuaJ.•• on 
t� cono.m.1c potential.a of 1rr1sated vereua �land farmine. f.h1• wat 
done becauee the aet of :ta n ded tor thie  etudy vaa completely 
'fa1labl at thie aource . The baaic uta upon which th1a atu.43 vae 
founded are glv 1n Tables UII through .llllll in the pp dlx . 
T bl.ea III end IV aummar.t the input -output relat1auahipa ot 
the varlou ctivitiee which wen cona1dered 1n th det l'lliJ)ation of 
the optimum farm plan ae tb.ey were n e4ed b7 the Un ar p� 
model. The data from vh1ch tb••• table• vere conetructed &N S111fen 1n 
the appencllz 1n Table■ XIII tb.roueh .lllllI . 
1 3 6 0 7 0  
TABLB Ill • .IffU'.l' Am> Wf P'O'J.• CODTICIDTS FOB CROP Di'DP.BISSS 
Drf l.and Irrigated Jll7land Irripted :Dr.Tl.and Irrigated. Irriga�ed Irrigated 
Act1Tity vhea.t vb.eat com com barle7 barley sugar beeta 
Beaourc Unit l acre l acre l. acre 1 acre l acre 1 acre 






























r beet and 
ato limitation aere 0 
�.1. sraill/irri:gated 
al.fal1'a ratio acre 0 
1/3 irrigated leSUJDee acre O 
1/JD 4l7lancl lepmea acre 0 























































































































3 . 83 
1. 91 
1 . 91 
1 ., 91 

































TABLI Ill . Continued. DPOT AID OtlTPUT CODFICIDTS 101 CBOP DTDP.RISIS 
Irrigated D17land Irrigated. l>ryl.and Dr,-land 
Alfalfa alfalfa al.:ralfa native wild l)ryland Im.gated 
Activity pasture hay hay pasture hay oata oate 
Beaource Unit l acre l acre l acre l acre .l acre 1 acre 1 ac:r. 
Input Coeft1c1enta (Amount of reaotU-Ce required to produce one unit of activity) :  
Capital $100 .1200 .1035 . 1528 0 . Olli . oi.66 . 1142 
Dry cropland acre 0 1 0 0 0 l 0 
Irrigated cropland acre 1 0 l 0 0 0 1 
Wheat allotment acre 0 0 0 0 0 0 0 
Apr11 labor hour 0 0 0 0 0 . 17 . 77  
,y labor hour .80 0 1. 89 0 0 . 29  .77 
June l.abor hour . Bo  5. 33 3 . 78 0 0 0 . 77 
July labor hour 1 . 20  0 3 . 15 0 0 . ll 1 . 54 
August labor hour . !to  3 .55 1.89 0 1 .85 . 46  3 .08 
,tember labor hour .Bo 0 1 .. 89 0 0 . ll . 77 
Suaar beet ancl 
,otato um1taticm acre 0 0 t � 0 0 0 0 
11 srdh/1rr1gatecl 
l:falla ratio acre .l 0 l 0 0 0 _4 
1/3 irrigated leguJDee aere 1 0 1 0 0 0 0 
1/10 dr,-land legume• acre 0 1 0 0 0 0 0 
Dryl.and com acre 0 0 0 0 0 0 0 
011tput Coefficiente (Amount of product produced from one unit of activity): 
Yield bu. 0 0 0 0 0 28 45 
Yield ton 0 1. 4 3 .5  0 .6  0 0 
Grain 1000# 0 0 0 0 0 812 1. 344 • 
Hay ton 0 l)f. 3 . 5  0 .6  0 0 










Sept ember labor 
Hog l.1ln1 tat ion 
Grain 








BI.I IV .  IBPUT AND OU'l'PUT CODTICIDTS :,OR Llv.l&l'OCK DT.IRPBISIS� . 
DIBICT PURCRAs.B OF RBS)UHCES, .AM) SALE OF CHOPS 
Beef-cow Bog Dairy-cow Slaughter 
herd enterpr1ee herd Sheep Poultry cattle 
Unit C OY  eov cow ew, 
(Amount of resource required to produce one unit of activity) : 
$100 . 0378 . 4093 .0398 . 0191 2.75 . 7729 
hour 2 . 52 2 . 20 l0 . 4o  . 52 21 _. 6 0 
hour . 90 1 .ao 8 . 32 . 24 21. 6  0 
hour . 36 1 .60 7 . 28 . 12 19 . 2 0 
hour . 18 1 1.60 7 . 28 . 08 19 . 2  0 
hour .36 l.6o 7 . 28  . 16 19 . 2  0 
hour . 54 1.60 6 . 24 . 16 16. 8 0 
sow 0 l 0 0 0 0 
1000/I 1. 440 5 . 410 .869 0 5. 792 2 . 020 
ton 3 . 21 0 4. 575 . 434 0 1 . 5  
AUM ll.9 2. 5 
Ii, ,.,  • 6 1 .. 456 0 3 . 5  .t. t 
(Amount of resource produced from one unit of activity): 
hour 0 0 0 0 0 0 
hour 0 0 0 0 0 0 
hour 0 0 0 0 0 0 
hour 0 0 0 0 0 0 
hour 0 0 0 0 0 0 




IV . Continued. mPO'J.' JOO) OUTPUT COIFFICIDiTS FOB LIVISroCI: 
Unit 



























A uguet l.abor 
September labor 






















































































































































COJfSTRUCTION or TB:S LIDA! P80GRAMMIJfO MOD& 
Th obJectiv of the linear programm:h:ae model we.a to allocate the 
st-ven reaourc e of the 480..acre partially 1ttipted f 1n the t 
efficient mmm r eo •• to maximize the labor and man sent incaae to 
the t mer. In order tc aeeompli h thi obJective a linear p� 
model of th farm 1tuat1on va oonat:ructe4.. Th• conetructioo ot the 
linear p� model ot the fem situation gave a mathaat1cal 
picture o'f the problem tc be reaol ved. Th optimum. farm. organisation 
vu obtain d. from thie model by the e7etemat1c procedure of co:mputat1on 
called the e1mplex method, 16 
Act1vit1•• Coneiclered 
An "act1T1ty" or •pl'Oc ••" 1a a cone pt which 1n"folve th 14ea 
ot •• way of do1ne things" or 1 :particular COJQL t 'Way C>t girt.tills a 
Job aon . ' It can alao be defined a one unique coab1nation o'f re. 
o re  ceaae.17 :for the production of a ap citied product or product• . 
Thi eOllC pt of activity or proe e dif:t n fro that of en enter»r1•• , 
in that, each alte:mative reso\U'Ce eombination which esiet aa a p 11-
bility in th production of the given snter.pr1N ie eparate proc••• · 
In th1e atuQ, th t rma enter.prJ.e , act1 vitJ;, pro4lt.ct1ou po1■1b111t7 
and proceae v re used int rchangeably aa only one ac't1v1t1 or procea 
16 or a complete de cr1pt1on of t 
Heaq d Wilfred Canaler, Linear 
Coll Preas: Aas ,  Iowa, 19'8. 
1m.plez - hocl • , · arl o .  
Metho48, Iowa State 
19 
vaa con 1dex-.d for ch enterpri e or 1>roduct1on poee1b111t7. l7 
The lt mative allocatlona of n ourc a cone1dered 1n th1• :prob­
lem vere o.nl3' those alloeatiou among the proc1uct1an poa•1bil1t1•• 
oon 1dered as potential act1vit1 a in the 01t1mum farm prcsram. Tb.en 
might be several additional act1-v1t1es wh1,ch  could be oona1clared b7 a 
particular tam e1tuat1on, but 1n order to llmit th aize of the pi-obl•, 
onll' aot1v1t1e con•1deNd ae tn,ieal wen inelude4. hoee t.arm. enter. 
pri•• which required the moat advanead t·eetmo.losical tecdmJ.qu••, a b1sh 
des:ree of spec ialization end extreme managerial ab1lit1ee were not can. 
e14e:red 1n th· prcble. 
1'b. production poasil>ilitie• considered 1n the linear p� 
mott l are epecif1e4 in Tabl v. Th opt1aum :farm ·ors&Jl.izatioa lta4 to 
eoneiat of aom combination of tho• fano. · er,pri••• . Tb.e oi,tim.tlll fant 
orpn1zat1on vaa required to integrate tb. er0ppin8 ayet«m8, live.tock 
oparationa, pure basins of reeource and the ·••ll� of srain into ont 
t Pr0&%'8a. 
Costa and Rnums 
Coat and retuni.t achebl a b.ad to be 4et rmi_ned for cb ot the 
T nous activ1t1ea to obta,1n th net effec1- on total tam retuma eo­
ci � d with the operation ot each of th activ1t1ea . A .ne8$·t1ve net 
retums figure denot a a coat asaociated vit,b . the operation of the 
aot1vit7. A ;poa1t1Te net retuma figure denot • the profit aaoc1ated 
17 Chester o .  Mc corkle , Jr., "Line r Prosrammtns u a Tool in 
Farm Management .Analyeit , "  Journal 2!_ _:._ nom1oa , vol. 37 , no . 5,  
:pp . 1226.1227, »ecember, 19;5. 
V.  SES CONSIDIRJ.'I) Rl! 480 . :PAM'IALLY 
DRIQATBD JARM, cnrJ.'RAL sovm llAD>TA 
Crop 














SU8ar b ete 
Pot -to • 
Li'V stock 
o ratione 
Beet -COY herd 






Direct purcbae of 
:reeourc•• an& aale 
� crop 
Sell.1ns gl'a1n 
Hirlng April labor 
Hiring Ma, labor 
B1r1ng J\lne labor 
Bir11ls Jul.J labor 
Birins Ausuat labor 
B1r11ls S.Jttabei- labor 
with the ope :tion ot the activity. The net return• f1sun• a..uot• the 
effect per unit of th activit7 included in the o:pt1:mum. farm progna on 
tbe obJective ot the problem after eon.eider& an ot variable cost• . 
� 
'l'heee t1gurea ve:re th choice indicatore in the aeleot1o.n ot the acti'Y-
1t1e to ter the optimum f. plan by the simplex methotl. 
Tile tis d coat vere - umed to be tax • ,  interest on 1nvMtnm..t , 
1neurance,  preo1ation, qui 
1nte an real. estate end farm equip :t ,  truek espen••• and construe-
tion cha a tor 1rr1gat d l.and. Th penee clue to fized coat• ve" 
&aduct 4. t tbe total net retuma igu.t-e for the optimum farm OJ:-gani-
zation 1n order to ctwt mine the labor and ma.nasement income du• 'to th• 
ta r fZ'Olll the opti:mlm t 0 1ze.t1on. 
:bl VI repreeent the co•t• and returne •ch•� for • ere 
unit of dryland Yh t .  The sroae re-tume 1n . uded the avezege 71-14 
time th proJected market prio • Th variable coate cone1dere4 were 
th cost o a d., e cl treatment, cOfJt of' or t.· baH4 on 
21 
ours of annu l ope tion for ea.ch tractor, th cost of f rt111z•� an4 
int, re on th op tine c; _p1tal n ded :t the ra't of 6 :pero nt .  ft.• 
net urns for th1 activity 1 a po itiv 15. 35 .  Thie notee the 
ddition to th profit of th fa due to th 1nclue1on of 
ac of dryland h t in th :progrem, not eonsid rins fi co.ta.  
It Amolmt Prie Co Pr1c Retu.me 
Yield 15 bu. $1. 55 .23 . 25 
• 1 . 5 bu • l. 5, ♦2 . 32 
Se d tre t 1. 5 bu. .03 . 05 
:racto:n 3-plov . 92 hr. 1 .01 . 93 
2.plow _ 57 b.r. . 7l. 
� 40 • 
rtilizer ( l.6.20-0) 10 . 0375 3 .75 
Inte - st tr . 45 .06 . 45 
7 .'JO f23 . 25  
Xet mum 15 . 35 
The coate encl return.I achedulee for tb.e ,..._1nins cro» and live­
stock enterpr1ee 
LVI . The e coat and retume eche4.ulee gave th fieun• uaed in th• 
model to Qt nnine the optimum farm organiz tian.. The :reaulta of the 
coat end ntu.ma ach du.lea for each of t ,. terpr11ee are ewmnari1e4 
in bl VII . 
Enterpri e 





Alfalfa h y 
Alf lf pasture 











On litter h 
D iry•oow h rd 
h ep  
Poultry 
laug.ht r cattle 
nt r rise 
22 
Unit t re,turn 
ere 22.68 
Ctr.e - 16. 11 
acr • 11 . 98 
ere - '12. 11 
ere • 16 . 22 
acr -- 12. 72 
ere 103· . 17 
ere 156.08 
ac.r 15. 35 
ere • 8.06 
er • 4 •. 88 
ere -( • 4 .94 
ere - 12.08 
acre • 1 . 18 
be f eow $166 . 14 
sew 198 .68 
datry cow 192.65 
w 16. 74. 
100 h ns 3. SO 
feeder 127 .07 
Other activiti which w r co ider d and for which eo•t and 
r turn echedule have not b en c uted wer the elli  of grain, 
hiri of labor and r isi. 
for th ctiviti 
f ttv pa ture. · ut th net r turn 
t d � o eom:pl te the et 
Th ctivity which con id rs dir ct al 
corn and 'barley. rl i�l w hs 48 .p d · ,. r b hel and le. pric d at 
23 
fl.05 P r buah 1, th ref'ore, the 41rect eaJ.e of barl.ey . voul.4 71el4 f21. ffi 
per • thoueand poun . C.om ve1sbe '6 powda per buati.l an4. pric at 
•i. ao p r b h l, the"1'ore, the direct •al.• of com would J1el4 �.43 
» r one thoueand pound.a. Th •· two act1'Tit1e1 11ere eonaolltlate4 1Dto 
on act1Y1ty Vb.1ch y1el4ed t21. 87  per thouea.n.4 pounu of gN.1D aol&. 
If labor vaa :r.quired beyond that vbtcb vae available from t.b.e 
tana operator and hia fudq, it wa auumecl it could be hired at tb• 
:te ot fla.. yo per aa,,. It vae aaeumed tha't onq April, Mel'� 
June , Jul.y, AUBU9t and September voul4 require the h1rin8 of &441t1onal. 
labor. Th labor YOul4 be , 1lable at 1 eente i,er hov plua a 3 eet 
cb•rg• for intere•t on th operat1ng capital required fer th ... criti­
cal month.a .  Thu• the labor hiring a.c't1ttt1 • ,,.re uaume to be.Te 
net Ntllm figure of -50 cent• per hour. ,.j 
Tb.e net retume figure for n.at1v paatUN vea u1wne4 to be ael'O 
u all the prodllee trom the paature would be aceounte•d for tuougb the 
11'1" nook aet1vit1•• • There v n no ffPen•a UIJWDtd ill the nati"fe 
paature aotivit7 the ani, Vari bl 1nl)ut would be labor whic Val 
eon■14ered to be eup:plled 1n the ncm-cri ica.l moathll . The teeing 
Ntuire4 YQ a :f'1ze4 co1t. 
!he ObJ cti1'e J'unction 
Th prlm&r,- objectiv of the probl ,.vu •iasUlar and vae that of 
maximizllle the labor and mane.gemtnt 1nc of the f'a-.r. Th . obJ�tive 
:tunctiaa. of th 11n r prosz-mm1ne moclel define the objective ot· the 
probl 1n mathema'tic form. 
Tb obJect1ve tunction 11 11n r 
th obJecta of cho ce in ttda problem. Th var.1 blea. of the function 
the act1v1t1e eoneide�d 1n th probl m. Th obJect1Ye function 
24 
It tea that the total net returna ,  not considering fix d coat• ,  t · th• 
o &rliz tion coui ta of the e of th net ntuma »-
unit l V l ot ch aot1v1t7 t the aeti e level of the act1•1t7 1a 
the optimum t pros • The fore, the 
unction aubJect to th ourc · Um1tat1ona and 1nat1tut1oaal reltrie-
tion define• the optimwn fa proare;m. 
The tact that the obJect1v function of the l1nea:r proeraaa:Sng 
mo l n da t<> be linear aesume• that th n _ retume i,.r unit level of 
an act1v1t1 1 oonetant regardle s of th lev 1 of the ct1v1t7 in the 
farm prog • The obJectiTe tun.et.ion u 4 in thill etu.4, ,,.. 
u tollon: 
Total net retu.nus : Z : 15. 35 X1 + 22 .68 � ... 8 .06 X3 • 16 . U %4 
.. 4.88 .I5 - ll.98 � � 103. 77 X., ♦ l,S. 08 18 ... 12 ,. 72 '9 
... 12. 08 ·10 - 16 . 22  Xu + 166. 14 X12 ♦ 198. 68 X13 ♦ 192.65 X14 
+ 16. 74 I1, ♦ 8.3 . 50 Xl.6 + l27 .07 X17 - .• 50 X19 - .50 ½o 
- .;o X21 ... .  50 X22 - . 50 X23 ♦ 21. 87 X24 + 0 X25 0 x26 
+ O x27 + 0 l:25 + 0 129 + 0 130 + 0 x31 + 0 132 + 0 x33 + 0 X34 
+ 0 x35 + 0 136 + 0 x37 + 0 x38 + 0 139 + 0 .l4o + 0 X41 + 0 X42 
- M .143 .. M %44 .. M X45 • Th X ' s  :repruent tbe variable• of 
choic in the »robl • Th M' e fer t 
coert in th.is case. h 
,, tore d to enter 1nto th opt f 
-• v r1 bl•• aa the7 
:t a 1ero i. el due 
to t institutional. r etriction.e vh1cb. en impoeed on t • aot.wl_. 18 
t: r to farm aotiv1tie which ·Yere 
p0tt.mt1al 1n th optimum t rm program_ A liat ot th •• 
real r1 bl and brief explanation of eacb 1• pr nt•·d 1n T bl• 
VIII . 
Th re ver no varl•ble 1n the ol>Jeoti-ve tun-0t1on wb.icb , ferN4 
to the prodUctim of 4.rJ'land oata J 1rr1gat d oate,  wild . u.,· ant nat1'Ye 
pastu • The o ts aot1v1t1 e were om1tt 4 
per ac vere greater 1n each caee than oorreepondins barle1 unit and 
l o th amount of :feed produced 11 l.eae 1n each cue . the w114 ha7 
ant\ n tiv a tu.re act1T1t1e v � not included ae the requiNmente f r 
th • activities coul.4 b c!edJ.lcted from th• resource up:pUe · Jnoedina 
the olut1on ot the p:roblem ae there s1at no altemati-Ye u• for the 





aN known ae d11Po al act1Y1t1•• · 
he par.poee ot the 41 aal ot1vitie . vas to allow the nonue of 
ource . It waa nee as ry to- allow re ourcee to remain u1u1e•4 u 
tbe opt 
available . 
f program voul4 not ne-e ••arily uee 11 of th reaource• 
Th v r1 ble x25 qual d the number ot cne acn unit1 of Ar7lan. 
cropland 1 ft idle .  Th variable X26 equaled t h  n her ot one acn 
un.1 t of 1rrigat d land :L ft 1die . 
Th v ·nable t!7 ual d th number of one acre units of' th 
18 An e:r le of 1net1tut1onal artr1ct1on 1• that of nqu1r. 
ins at leaat 1/3 o� the irrigated land o 1n l.egumea 1n order to 
intain th eat :t d ave yiel i ·· the etudJr. 
TABLE VIII . LI&T O L VARIAB FOB TEE TYPICAL 480..AC 
PAR'l'IALLY IUIQATBD 1An, CBlft'.IAI, SOUTI DAB>tA 
.11 equal d. th number ot one c unite of dryland 1n vh t .  
I2 equ , d the n · her of on ere unit o� 1rr1g ted land 1n wheat . 
X3 quu d the numb r of on acre un1ta of 4.ryland 1n com. 
I4 equaled th number of one ac un1ta ot ir.rig :te4 land 1n 00 • 
X, ual d. the numbe:t of on acre unit · of th-Jrlan4 in barley. 
16 qual d th number of one acre unite of 1rr:lgated lan4 1n barle7. 
%7 ual.ed the number of one ae:re unit · of im. e.ted sugar beet • 
equaled the number of one ac:re unit of irrigated :,otatoea . 
19 ualed the numb r of on ere unit of 1rr1gat 4 ltalf puture. 








ualed the number of on acre unit 1rr1gate4 al:ralta baJ'. 
-< 
ualed th numb r of b t cow 1n the f -COY h rd. 
ualed the number of mt in the on -Utter tiog enter.prt.ae . 
u led the n r of dairy cove 1n t he tlair, . eov h rd.. 
qualed the numb r ot 
equal. d th numb r of 100-hen unite 1n the oul.t:17 ent r,priee . 
x17 led tb  number of b.ead of te dere pueb.ued for tattentne. 
x1a equaled t he number of unit ot 1000 pound.a at gi,ain 014. 
ual. d the numb r of 
ual d th n ber .of 
numb r of 
J:22 equal d th numb r of 
led the numb r of 
X21t. qualed th numb r of 
-hOU1"8 ot A r11 l.abor hind. 
-hours of 3' labor h1M4. 
-houre of June l bor hind. 
-hour ot Ju labor hired. 
-ho of A ugu. t labor hi 4. 
w :t allot ent ac which were not ueed for the pro4llct1QU o� _ vh :t .  
�he Vari bl .28 . led th nwnber of -hour of ril labor 
which  r · ined unue d. Th riabl i:
29 
led the nwnber o man.boUN 
o ::t labor which ined unuaed, Th v riabl x30 equaled th nwab•r 
o -hou of June labor which r ined unuaed.  The tar1ablt �l 
equaled tb numb r of man-hour of July labor vh1ch ,.._.in un�••4, 
Th 'f r.t. ble equaled the numb r o .man. ·oure of Ausuat labor which 
.houre of 
bor vhich ined unuaed •. 
Tb. var! ble .134 equaled th number of one acre uni ta or irr1 -
t d land allow d or the production of eugar b et and potatoee, but 
not b 1ng ed tor theee crops . 
Tb variable x35 equal cl the number f eon by which the hog 
enter.pri fell . bort of ite manes ria1 lim1tation. 
T e v ri bl 136 equa� d t e number J..000/} units of com an 
b rl ,- not b 1Jl6 ue 4 for t d or being old; but left idle. '1' • 
bl :i.37 eq led t numb r� ot tone of hay left unua • The. va:,i. 
able x3a b r of AUM of pasture left unua d. 
Th variable x39 equaled the number ot ere• of irrigated 11 
gra1n 1n production 1n ezc• ot that wb.icb vu n • 4 aa nun crop 
for 1:rrisat d l.egumea 
Tb v riabl X
40 
ualed the numb r acrea of leg • on 1rr1-
gat d land 1n sceae of th required minimum o 80 acre or 1/3 of tb.e 
1rr1 t d cropland. 
The Vari ble X41 equaled. t • numb r of e.cre• of legume• clrJ'-
land cropland in .xce of the requi min ot 9 acre or 1/10 of' 
28 
th. dryland cropland. 
Th v riabl 142 eq� d th numb r of acre · of dryl.and corn in 
e:rc s of th required min um which waa nece .eary to insure rw c;:rop 
on the dry land cropland one v ry four ye . . . • 
Tb.e riabl a I43 , X44 and 145 are, known a art1f1o1al vane.bl•• · 
Th .PUri>oee of art1fic1 l activities wae to in ure the fact that c ertain 
of the act1 vitiee would enter the opt:t.uum fa :m :proeram at le et to the 
xt t of a ep cified minim.um. It was neceeeary in tb.1e problem to uee 
art1fi.c1al ctiv1t1 s to insure a fea ible solution to t h  problem 1n 
terms of u.it ble crop rotation. 
The var1 bl • 143 qualod the number of acres of 1rr1g t d 1and 
vhieh wa required to be put into legume in order to maintain th 
av rage timated crop Tielda for the irri d crop,, .  
The v riable I44 equaled t h  number of ac e of dryland cropland 
wb.ieb va required to be put into legume 1n order to maintain the 
&Tereg estimated yields for the dryland cropland. 
Tb. v·ariabl i:45 qualed the numb r of aerea of dryland cro:pland 
which w required to be put into com production in order to ineu:re 
rov crop on the dryland cropland rotation. 
Beatr1ct1cna on the Operation of th Parm 
All lin r programrn:'1)8 model hav t gene 1 form. In 
ch c a there 1 an obJ cti v function, alt mati ve , hod.a o.r proc-
..,;_ 
obj cti v can b att 1n d and . trictiana cm b.ov 
th obJect1 v can be ttain d. 
Tb. restrictions on the re ource v r&'' det rm1n d by th limits 
of th -ra1labl eup:pl.y of ch resource. The limited Naoureea Nclu 
the n l>er of altemativea to b cona14ere4 end limit the ecale ot the 
actinti • · 
An in"fentor1 of the limit d reeourcee in thie p:robl conaiart1 
of: 90 acres of dryland cropland, 240 acrea of irrise,ted �4, 300 
.hou.re of labor tor pril, May, June, Jul3', A ueuat and Septeabe:r, ,, 
acre ot Yild bay and llO acres of native paeture . From th1• 1n'fento17, 
6!t,.65 hours o� uguat labor had to be de4llcted tor the prouct1an of 
vilcl b83'. 
In order to 1n ure the fact that the final fam prosna would. be 
teaaibl. it necea 8%'7 to impoae several 1natitut1ona1 reatr1ctiane 
on th productian po a1b111ti e .  Theae re tr1ctiona 1n effect would 
plac limit tione on hov the limit. d reeouroee could be ueed. One •uch 
restriction vu that of a wheat allotment . Th tanner wu allov.4 to 
ba"fe 28 perc :t of the cro:pl.and or 92 . 4  acrea in the production or 
vh t .  
Another 11m1tat1on wa n c ••817 to 11mit hog pro<1llct1on. It vu 
••• d that tb.e manager did not poea •• euff1c1ent managerial ab111t1ee 
to handle hog opemt ion exceeding 30 11 ttere . Due to th rel.at! ..,.i, 
hiah i,rof'1tabil.1ty of' the hos ent•r.priae under the :proJ•cte4 p,:-1cee, 1t 
vaa n ceeear, to place limitation on ita maximum le"fel to 1neure a 
f1Dal. t program not ezc ding 30 l.1 ttere . " 
Th production of sugar beet• and pot toes wae limit d to a tot l 
of JJo ere • If thi restriction ve not pl.aced on tbe mode1., the 
euaar b et and potato ent eyri • would n r into the optim.wn t :rm 
PJ."08 at an uncleeirabl high level to 
30 
refit bility Of the enterpr1 es . The :Pot to ent rpriee ha• 'be n 
limit au to th high r1 k _involv bee use of th rt pr1ce flue-
tu t ion from y -to ... y r. Th uear b et nt rpr1 ha• been l ted 
b us of th quota ystem u d in th pro&lction of sugar et • The 
result for 1th r ent rpri e on en u.nlimit d ac ag bas1 would b the 
:tual decline 1n pric du to aur,plua production with resulting 
1nor 1n federal suba1die • Therefore , it wa consideN·d de 1 bl.6 
to limit th sugar be t e.na. potato a.eresg to total not se 41ns 40 
ere . 
Th crop y1 lds we atimated on the ba 1• of cropping 1Bt 
that 1nclu d on -third l,egumes on th 1rr1g t d land and one .. t :th 
l.emimes on the dryl.and cropland. In order to 1n u the fact that th• 
le e ould b in th fin :farm pro 
this , 1t w s nee e ry to plac an xt 
qual to or 
to total net r turru, for not 
otb r restriction nee e r:, to inau.re rov crop on tb. 
rotation of th dryland cropland. - In order to 1n ure row crop on 
an :rt ly la 
l 27 crea of 
11 
b eaurence of 
b f irly w 11 
prog 
necea rr to plac 
penalty to tot 1 net tuma tor not roducing t 
dryl d com. It al n .e 1ary to 1na1et on 
rati for th irri t d land o that th would 
nur crop tor th :ple.nt ina t the 1ms :t d legum • .  
cedins stricti on th crop ent r:pri • on could 
f a 1bl erop_ping ay t 1n th f l f 
T� obJectiv function 
31 
limit tion d 1n 1tut1onal 
l r qu tion , Th l1n r equat1 ·. expre ems th r ourc llmita ... 
t1on d 1n 1tut1onal atr1et1on 
l ,  l J:1 + l 13 ♦ 1 X; + l x10 ♦ l x25 ::: 90 
Thi uation st ted the numb r o:r aor · of ar,land cropland 
u d for vh t ,  com, rley end alfalf hey plUJJ th :t · ich we, 
left idl had to . th 90 acre• of dry.land oropl.an :rra11 ... 
bl . 
2. l X2 + l X4 ♦ l 16 + l Lr + 1 Xs ♦ l J:9 + l J:u ♦ l J:16 . 240 
Thi · uat1 et t d that th · number of il!Tig :ted re 1n 
wheat , com, be.rl r, a r b te, potatoee , alf lfa pasture en4 
lf' lf ha, plua that which e l ft iile ha to qual the 21K> 
ere of irris t a. cropland 11 · bl . ; 
3 . 1 .11 + 1 X2 + l 127 ::= 92, 4 
Tb1 numbei� ot acre of he :t ;pro. 
4u.eed plu the n . her of sc · e ot vhe :t allotment not u•d tor 
t h d to quo.I th total vh at allotmen , 
4 . • 25 X l ♦ • 77 x2 + . 17 X5 + • 77 X6 + 2 • 52 · l2 + 2.  ?0 X13 
+ 10 , 40  X1!a, + .52 . 15 + 21. 6 Xl6 - l x19 + l 2 ¢ 300 
Thie equatim et t 4 t t th n r or Aprll men-hou of 
l bor u d pl t t which left idle mind tb. unt which 
hi d h to u 1 th eriginel. up i, Vaile.bl .. 
5 . . 42 x1 + .77 J:2 + . 94 X3 + 2. 62 X4 + . 29 5 + :n 16 
+ 3 . 83 7 + 2. 97  8 + . ao 9 1 . af x11 + .90 12- . 1. 00 x13 
+ 8. 32 X14 + . 24 x15 + 21.6 X].6 - l Xa, + l. X29 = 300 
... ho · ot 1fa7 
l bor d plu that hich left idle minu ount h1eh 
" 1 d had to ua� th original supp. le.bl 
6 . .tr X2 + . 62 X3 + 1. 31 4 + . 77 16 + l. 91 Lr +. 1. 48 Xa 
. Bo ' 19 + 5 . 33 x10 + 3 .78 · ll + .36 x12 + 1 . 60 �13 
+· 7 . 28 l4 + . 12 15 + 19 . 2 Il6 .. 1 2l + 1 x3o = 300 
hi q tion stat d that th numb r ot -hour& f June 
bor u d l)lue t t wh1c h left idle m1nu th unt hich 
,i hire d to qual th original. upply of' labo availa.b 
7 . . 17 X1 ♦ 1 . 5  X2 ·♦ . 31 :t3 + 1. 31 J:4 • . ll x5 + 1. 54 � 
+ 1 . 91 X7 + 1 . 48 a + 1. 20 � + 3 . 15 Xu + . 18 :Xia + 1.60 X1.3 
.. ' 
+ 7 . 28 I14 + .08 x15 + 19 . 2 x16 - l x22 + 1 X;i :: 300 
Thi equat1 et. t d that th num r of ... hou o July 
labor u ed plus that which . a left i&e Wt th 
hired d to qual th origina.1 u.p _ly o:f laboi.- vailable . 
a. .66 X1 + 3 . o8 x2 + 1 . 31 I4 + . 1'6 X5 + 3 , 08 16 4 l . 91 � 
+ 1. 48 X + , 4o 19 + 3 , 55 110 + 1 . 89 Xu + . -,,  132 ♦ 1 .60 X13 
+ 7  . 28 I14 + . 16 15 
+ 19 . 2 XJ.6 - l X23 + 1 x32 = 235. 35 
Thi equ t n , ated that th num r of .hours of A ugu.et 
labor u ed plu th t which 
vaa hired ha to qual th or1s1na.l. eupply of A 
bl a:tt r deduction a ma for th t labor wbic 
or the 35 e.o of dry lend wild ha1 . duotion. 
ount which 
nece • r, 
9 . . 17 J:1 + .  77 J:2 + l . 25 x3 +6 . 56  Xi., + . ll x5 + .  77 ¼ . 
s,• 
+ 9 . 53 X., + 7  . 42 8 + . 8o 19 + 1 . 89 ·11 + . 5 Xi 1 .60 x13 
6 . 24 :t14 + . 16 x15 + l.6 . 8 16 ... l 124 + l  x33 = 300 
-ho 
1 bor us d plu that which e left 1d1e m.inue th amount which 
va hi d h d to qu�l the original supply of labor available � 
10 . l X, + 1 X + 1 x34 ::: � 
Thi equation st ted th.at the numb r of irrigate aeree or 
33 
r b et and potatoe plu those acres which could b.av b en 
put 1nto sue r b te  and pot :toes , but were not , had to equal the 
4o a.ere limitation . 
11 . l x13 + l x35 = 30 
Thie qtt :tion et ted that the n ber of eove in the hog 
ent rpri · e plus the number of eov by which the hog enter_pri e 
r 11 ahort of its 11.mit :tion had to equal the hog enterprise 
limitation. 
12 . - . 896 x3 - 2 .632 X4 .. 1 . 008 x5 - 1. 536 � + l . 41Jo X12 
+ 5 . 410 x13 + . 869 X14 5 .  792 Xu; + 2 . 020 x17 + l X15 
+ 1 l:36 ::: 0 
Thi equ tion t t d that the com and barley p.roduce had 
to u l that which w ueed by th 11v stock ent rpr1 ea, old 
directly plue that which e 1 ft unused. 
13 .  - . 500 x7 - 1 . 4 x10 - 3 . 5 Xu + 3 . 21 X12 + 4 . 575 X14 
+ . 434 x15 + 1. 5 117 + l x37 = 21 
Thi equ t!on stat d th t th ount ot hay produced h d 
to que.l the 8JD.Ount of hay f d to 11 tock plus that wbich YN 
left unus d minus the 21 tons of 11 roduc d by the 35 cree 
of dryland wild hay . 
14.  _ 7 19 + . 11 . 9 x12 + 2 . 5 x13 + 6 114 + 1. i..56 xl.5 + 3 . 5  117 
+ 1 x38 = 89 . l 
Thi eq t ion stated th t th number of animal unit months 
of pa.etur produced had to ual th ount f d to 11 Vt tock pl� 
th t which 1 ft unus d minus th' 89 . l  A of paet� produced 
by the llO aor of dryland nativ aature .  
15 . ... 4 x2 - 4 � + 1 � + l x11 + 1 39 = 0 
Thi quation t t d that th irri t d acreage 1n leY-.1.uu.v 
could not exc ed th irri at d small grain ac.��v. by a mu.ltiple 
of mor t an four. Thi vae to allow 
irr1gat d mall g 1n to 
1rr1 t d l um e .  
able to plant th de ired 
16 . l -½ + l ll + l I 3 - l 4o = 80 
unt ot 
Thi e uation tat d that tb. irri e.ted o� in le • 
had to be t le t 8o acre • • -t 
Thi quation t, d th.at th drylancl l ume ac • had to 
b qual to or at r than 9 acres . 
18 . l x3 + l 45 • l XJt.2 �= 27 
his qu tion stated that t l a.et Z{ ac 
cropland had to b in ro crop . 
of th 417land 
The equations h ld if l' 2, 3 , .• • •  , 4, w
 eq l ·to or 
at r than i ro .  Thi non-n s th·1ty condition b. d to prevail. ;t all 
time if the l)robl was to be r aolv d. 'I' cea ry ae a sa-
tiv valu for eny va.ri bl would hav d no aning. 
The Initial Table u 
After t e obJ ti  v function an .a.·wg-... ,.· ..• ... cting conditicm. W N 
defin d, the fir t t bl u or com:put tio l worksh t n c aey for .tb.e 
l x solution of th total. n t r turn _ _  imiz ·:tion prob for the 
typic l 480- ere :parti Uy irrigated rm in north central South Dakota 
con truct d. 
Th fi t t blee.u provi d an initial f a ibl solution vitb 
th r al proo e at z ro 1 v l and a zero profit . Thie • th 
tartine point n ded to re olve th problem by t im]i)lez metaocl. 
e fir t bleau 1 pre ent d in Tabl IX. 
3, 
� IL  mi DlUllL TJ.BLD.V 1Qll !Bl � or- ml 0"1Mlll 1Alll � JOJl _. nnc&t. 
ba llffl1IJI P.lRTULLY UlaC4ffD �0111 D ClftRlL S>U'IB DAEOB. 
C 0 () 0 0 0 0 0 0 0 • 0 0 0 0 0 0 0 0 
Aoti!l!;t Js!ll m.oa1. atmTJ.Uea 
'o P25• P26 P27 P29 P29 P� P31. P32 P33. P34 P35 p36 P:s, p38 P30 P40 P41 P42 
0 P
25 
go 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
-0 p26 24) 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0 •21 92-4 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0 P
29
_ b) 0 0 0 1 0 0 0 0 • 0 0 0 0 0 0 0 0 0 
0 P2g D) 0 0 0 0 1 0 0 0 0 0 .o 0 0 0 0 0 () 0 
0 ·� 300 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 () 0 0 
0 'n � 0 0 0 ' O 0 0 1 0 0 0 0 0 0 0 0 0 0 0 
0 P32 235.95 0 0 0 0 0 0 0 l 0 0 0 0 0 0 0 0 0 0 
0 P33 � 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 
0 P.34 40 0 0 0 0 0 0 0 0 0 1 0 0 o· ,() 0 0 O· 0 
0. - P35 {. - · 0 0 0 0 0 0 o i. '· ·o 0 0 1 0 0 0 0 0 0 Q 
0 � 36 0 0 0 e 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 
0 PYI 21 . 0 0 0 ,O 0 0 0 0 0 0 0 0 1, 0 0 0 0 0 
· o '• 89.l 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 
0 '• 0 0 0 0 0 0 0 0 0 0 0 0 0 ·() 0 1 0 0 0 .., '• 80 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 • 0 0 
i-M '• 9 0 0 0 0 0 0 0 0 0 8 0 0 0 0 0 0 -a. 0 
-M 'e n· 0 0 0 ·O 0 0 0 O· 0 0 ·O 0 0 0 0 0 0 ... . 
\ 
• - c· 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 - • • ..Q.16: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 ;l 

















T.lBLI IL Coatitmel. ID mrtnL 'WILWJ 101i ffll D�ON Of' TB OP!.'JMlM PAIM ORGANDl.flOJl l'OB .&. flPlClL 
CB FAJII UltDIR �T IRRtO.l!fD aDflltTIONS Ill � �tffl! Dd:02.l 
0 15.35 22..68 -e.os -».n .... -ll.98 »s.n l!S6.08 .az.n --u.oe .-.a ldl.14 
+e!l!Mlr Jil'ld !II� .1.n1!itw 
Po '1 Pz P3 p4 P5 P5 P7 's 'v •10 •u PJ2 • Z5 90 1 0 1 0 1 0 0 0 0 1 O· 0 
Pze 2-40 0 1 0 1 0 1 1 1 1 0 1 0 
Pz, '2-4 1 -1 0 0 0 0 0 0 0 0 0 0 
p28 3X) e2S ·" 0 0 .11 .n 0 0 0- 0 0 z.52 
P29 300 .42 ·" -94 2.62 a29 ·" 3-83 2.V, JD G 1.89 .90 
P30 3)0 0 .n -62 1.31 0 ·" 1.91 1-48 .so: s.33 3.1e .• s 
P31 300 .17 1.54 .31 1..n .n 1.54 1.91 1..- 1-20 0 3-.15 .18 
P32 m.n •M 3.o& 0 1.31 •• ,.oe 1.91 1.48 -.«> '·" 1.as> •• 
,,, 300 .11 ·" 1.25 ••srs .n ·" 9e53 ,. .. .so 0 1.80 .54 
P34 4) 0 0 0 0 0 0 1 l o · 0 0 0 
' P35 
J, � 
� 30 < 0 0 o . 8 o . J, · o . 0 0 0 0 0 0 
'• 0 0 0 -.896 -e.&.32 -1.ooe -1.536 0 0 0 0 0 1.44 
P37 21 - 0 0 0 0 0 0 ._,o 0 0 -1.4 -s.5 3.21 
P,e SS>J. 0 0 0 () 0 0 0 0 _, 0 0 ll-9 
'• 0 0 ... 0 0 0 -4 0 0 1- 0 1 .o 
P43 80 0 0 0 0 0 0 0 0 l ,0 .1 ·O 
·- 9 0 0 0 0 0 0 0 0 0 l 0 0 •• ff 0 - 0 - 1 - 0 0 0 0 0 - 0 - 0 0 0 
- c  G -45.35 ..... 8.o& 36.U 4.SS -11.98 -tDSe77 -'156.ee JZ'.-,Z JZ.Qe ».a �4 • ..ne 0 0 -.1 & 0 0 0 0 -1 .a -a. ·o 
� 
























O� • P35 }.· 30 
0 P35 0 
0 ,..,, 21 
0 ,38 89.1 
0 '» o. 
43 80 , .... 9 
... 21 
.. c 0 
)j � 
�CIII bJM lDl1D:ll P.UlTllLLY DRJXa.'BD QJIDlftClf8 D cmrtW, SOU!R IU04.a 
198.68 192.65 l6e?4 93.s, 127,#1 21-87 .... � -.S'> ... ..,, -.50 -.SJ .. 
PD •1 .. 
P
J.5 
0 0 0 
() (t 0 
0 - G 0 
2-20 10.40 .52 
1.00 a.12 -24 
1-60 1-28 .u 
1-60 7-28 .aa 
1-60 7.ZS .16 
1-60· 6.24 .. � 
6 0 0 
" 1 < 0 0 
s.c .- 0 
O, 4-575 .434 
z., ' 1 • .a. 
0 0 0 
0 0 0 
0 0 0 
o . 0 o . 
-awa -192..65 -�.74 




































































•20 'n '22 P23 Pz4: Po P44, P4115 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 () 0 
0 0 0 0 0 0 0 0 
0 0 O· 0 0 0 0 0 
-J: 0 0 0 0 0 0 0 
0 ...i. 0 0 0 0 0 0 
0 0 -1 0 0 0 0 0 
0 0 0 -1 0 0 0 0 
0 0 0 0 -1 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 o. 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 f) 0 0 0 1 0 0 
0 O· 0 0 0 0 1 Q 
o . 0 - 0 - 0 0 0 0 . ,1 
eSl .st> .SJ .50 .. 0 0 ,o 
0 0 0 0 0 o· 0 & 
CRAPr IV 
THE OP.rIMUM FARM ORGAlaZA!fiOB 
Th Solution T bl u 
The final tab1 u er aolution t llleau of the linear p� 
4el formulated vu obtained through the com.put tional routine of th• 
implex metho4. 19 The aolution tableau of the aimplu linear prog1:'8,ll. 
m1ns vortabeet contain d th optimum fa:rm organ1aat1on tor a tn,tcel. 
480.aere tum under part1alq irr1gate4 conditiona 1n central .utb 
Dakot . 
· In addition to the optimum t rm. pro , th eolut1cn tableau 
alao cont in d coneiderable 1nfomat1on reg� the economic relation. 
. -t 
ehipe 8JWim8 the varioua producticm poa·e1b1l1t1•• cona1deN4 1n t he 
4eterm1Dat1on ot the optimum fa prosrem. Th••• relaticmahipa provided. 
th intoimation nee eaary to 71eld the 1nal value product1v1t1t• of 
the llm1t t1onal resource• and 1net1tut1anal restr.l.c�ione impoaed upon 
tb model, to determine th et l>ilit7 or eene1tiv1ty ot the optimwn 
r m p�uem end to pre ent Tarioue eu.boptimum tann. programa Yb.ieh might 
be �tter suited to the diven tute , b111t1•• and dea1ree of the 
1n41Tichlal f �ere . Thu• the aolution tabl u contained the 
1nfomat1on n ceasa17 to ccomplieh tb.e obJect1ve• of thie atud;,'. 
Th eolution t bl u f 
a taken end t which th C 
vhicb. th optimum. f rm organ11atiOD 
l9 · :ror description of th • j;hod aee, rl O .  Beadl' 
d Wilf d Candler, Lin r Prognmmui,g ____ , Iowa St te Collese 
Pr : Amee, I va, 1958. 
1 p nted in Table 
The Optimum Fa Organ1cat1on 
Tne O column of th solution tableau contain d the activ lev 11 
of th ll t of ctivities which fonned th optimum farm prosram. The 
acti Yiti • list d in th optimum farm organization included an inv ntory 
of tb. un d resou.rc e a w 11 as tb. real cti vi tie which  ent r d 
into th ram program. Th valuee pre ent d 1n the P.o eolUJnn have been 
rounded-off from tlle xact mathematical eolution eo a · to ,PNeent a 
vorllabl aolution. The z - C row of the O column contained the total 
net returns fisure to all th factor of production. Thi total net 
retuma fig11re , $20,641, stimated th returns available to cover the 
tol.lowins fixed and operating coste not con red 1n the model: 
real eat :te ta:xe , personal property tax e ,  1n urance , depree1at ion on 
bu.1141ne and chinery, int ere t Oil real est.ate and f ann uip nt 
inT nto17, irrigation constNction charg , truck xpensea end chin "'1 
and building re 1 • The co t ount d to pproximat ly 5, 473 . 
Tb f progr we. r f rr d to as optimum as it had imized 
net retum to the fa:rm operator and hie fe:mily. The :final r ~ t um  
ttr1 but ble t o  farm management and labor ere 15, 168, whie h w th 
remainder after the deduction of the costs not considered in th model. 
Ta le n timat d the minimum fixed co.,ete p r crop e.ere by t he 
aize and tne of f rm in central South D kota un r the d pro-
Ject d pr1c 
invest nt ,  depreciation d op ration, 
ch rg 0Il th irrig t d lend b d on a 
, inaurence , int et on 
ntenance and aonatructiao 
f :rm with 288 acre 
l'ABI& L !HI SOLUTI.ON !&M,llU ft>ll 11m OP!'.ll«:ll F.AIII c»l<WIIZl.:TION 10ll A ftPICAL 
all( aDlll Pil!'ULI,Y � a»nltTIOffS D CDmW, SOU'l'II llArOti. 
c o o o o o o o · o o o o o o o e o o 
Di!Po•l aot1'dt!es 
o po P25• p26 '21 '2a P29 'so 131 P32 P33 ,,. 135' .. 36 ,,, '• '» p. P41 
-.so P
20 
287 -.tJ6- 1.70 o o -a. o o- o o .1.27 3.24 -.• .es- .u .n o -.u 
0 P40 2.Z e20 952 O O O O O O O -.52 -.91 .20 -.22 -JJ6 ,,OS 1 eff 
0 P'Z'/ 92e4 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0 P 28 3>9 -.21 -.10 0 1 O O O O O .
10 -2.02 -.1)4 .r,J. .01 .18 0 -.24 
-4e88 PS 54 1 0 0 0 O· 0 0 0 0 0 0 0 8 0 0 O l 
198,68 P 13 30 0 0 O O O .' O· 0 0 0 0 1 0 0 O o O O 
-.S> P21 181 .14 J..69 0 G O -1 0 0 0 -.21 e44 e14 -.55 -15 e17 0 -4.42 
-is.22 •n 33.7 .09 -24 0 0 0 0 0 0 0 -.24 ....S JJ(J -.21 e04 .OZ O .9. 
156.0S Pa C> 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 
-.:,u P24 841 -&.22 3.t» 0 0 0 0 0 0 -1 4-9 1.S,· -J.32 •65 e48 ·i.o, 0 --2.U 
50 Pzz t .,145 .ze 1.,s o o o o -a. : , .o o -.D' .51 J7 -.• .oe ._o1 o -" 
-.50 P23 202 eSf> l.42 0 0 O O O -1 0 .06 1-15 -84 -.26  .OS -.43 0 -2et9 
JZ/e07 P17 101 .2J t5' 0 0 0 0 O· G O -.56 -&.11 .a el8 eO'J •06 0 -.OJ 
-ie.u •4 o.i -.25 ei5 o o o o o o o -.35 ·1.14 -.25 .J5 .oe .u o -.. 
�.72 Pg 48.S .U .Z, 0 0 0 0 0 0 0 -.28 -.n •ll J,o -.10 .OI O ..02 
-U.98 Po 20e5 .OS .l,3 0 0 0 0 0 0 0 -.P ·-.23 Pl ..OS -.OZ -.24 o .,09 
•lZ.OS PJO O G G O O O O O O O O O O O O O 0 �  
-a.06 P3 r/ 0 0 0 0 0 0 ·O· 0 0 G O O O O O O 0 
- C t20.641 23.oo 51.40 0 0 .5.0 •50 •50 .50 e50 91,.16 16.61 28-14 22-.91 10.» 5-91 O ?eS � 







































•10 .. , 
� c  
L �. !D SOLurIOlf tl1'LMTJ IOR 1'D OPl'BQI 1.1111 O!BJJIIZU".[Oll JOit A. T!PICI.L 480-6CU 
1&111 UJm1R PAR!'I.1.LLY DltGA.ftD a,nrm)ft DJ cmrrRiJ,, SODIB DI.Com&. 
C 0 15.315 22.ee -e.05 -1&.n . ....-�• 108.77 156.oa ••n .-.oe -16.22 116.14 198.ea 
l!ll.\ - I I !113 lfY.d!HI 
Po P42 •1 p2 P3 P_. Jts, ·p 6 ., •a Pg. •10. �ll p 12 :,13 
1ltl -.60 -.• -.54 & 0 0 e -.88 0 0 0 0 -91 0 
2.2 .02 .20 .so 0 0 0 0 ,J'6 0 0 0 ·O ..e4 0 
92.4 0 1 1 0 0 0 0 0 0 0 0 0 0 0 
2'(JJ -.17 •°' -.06 0 0 0- 0 -.01 e 0 & 0 2.68 0 
54 1 1 0 0 0 1 0 0 0 0 0 0 0 0 
a? 0 0 0 0 0 0 0 0 0 0 0 0 0 1 
lS1 -.60 .14 .22 0 0 0 0 -.26 0 0 0 0 -.10. 0 
... , .o1 .09 .14 0 0 0 0 .n 0 0 0 l. -.10 0 
40 0 - 0 0 0 0 0 0 1 l 0 0 Q 0 0 
8A1 ... 1.29 -i.s ..-2.03 o 0 0 0 -,-44 0 0 -0 0 , .. • 
... .  
145 .... .u .. 0 0 0 .i. t, e -.23 0 fl' 0 0 -.32 Q 
202 .. .... .(11 0 0 0 0 -.30 0 0 0 0 -.l1 0 
101 • 02 .n .» 0 0 0 0 ... 0 0 0 0 1.92 0 
n., -.03 -.25 .... 0 1 0 0 -.oe 0 0 0 0 1.M 0 
48.S .01 .u .16 0 & 0 0 -.o4 0 l . 0 (t -.74 0 
20-5 .01. .05 1.oa G 0 0 1 t#I: 0 0 0 0 ...a ·O 
9 0 0 0 ·O 0 0 0 0 0 0 I 0 Q 0 
r, � 0 - 0 - 1 0 0 0 0 0 0 o, 0 0 0 
tzo.� 7.41 a.JO a.ss o 0 Q -0 O.o4 0 0 0 0 11.22 
X. ContimJel
J. 
ml mLU'ftOR tlBltJM.11 1Qa trm OPf'llOt 1J.lll O� JOR A ffPIClL 
I . tlfDIR PARfll.LLT nm:rndED tDlfDIUOBS DT ODmW, SOU'l'lt t 
192-65 16.74 83.SO- 'JZl.-f11 21-87 -.50 -.50 -.so -.50 -.SO --.50 
.&rtU1oi&1 
.lotiyitf Leftl 8w &otiyt;,1•• &Oti."'1tl!f -
C Po P14 715 p16 '11 ;p 's •20 •21 >22 1'23 Pz4 P43 P44- r45 l8 
�50 Pzo ?J11 --,.n e04 -23e63 0 -.35 0 1 0 0 0 0 0 .u •• 
0 P
-40 
2.2 -.16 -.1• 1.14 0 .zo 0 0 0 0 0 0 -.1. �11 -.1 
0 '21 02-.4 0 
0 0 0 0 0 0 0 0 0 0 0 0 0 
0 Paa . 
209 10-55 .ss .n.38 0 ·-.M -1 0 0 0 0 0 • .24 .11 
-4e88 P5 54 0 0 () 0 0 0 0 0 0 0 0 0 -a 1 
198.68 P13 ., ·O 0 0 0 0 0 0 0 0 0 0 0 0 0 
-.S> •21 lBl -e.15 -.14 �.r, 0 .14 0 0 1 0 0 0 0 ... 42 •'° 
�.22 'n ss., .... -.<>4 .sa 0 .t» 0 0 0 0 0 0 0 .... -.01 
156.0B •s • 0 o . 0 0 0 0 0 0 0 0 0 0 • • 
-�1,lU p 24' ·• 
841 ..a.si .s2 -24.44 0 -i.• 0 0 0 0 o · 1 0 2.u J.Jg 
P22 i , i• -s.52 -.14 -ie.a a .);· 0 0 0 1 f) 0 a ·-.84 .l8 
-.SC> 'n ma -1.n -.is -U-" 0 .04 0 G 0 0 1 0 0 2.0, .... 
127,JR ,17 101 . . 1.52 .. 1.21 1. .n 0 ·O Q .o 0 0 0 .02 .,.or 
-u.u P4 97-8 ·" •• --1.4! 0 -.25 ·9 0 0 • 0 0 0 •• •• 
-42.'2 Pg •.s ..... 10 ... 11 ef1 0 .u e 0 0 0 0 0 0 .oz -.01 
-u.WJ ., 20.S -.» -.04 .a 0 .0, 0 0 0 • 0 • G .... . .... 
.. -u.oa •10 • 0 0 0 0 0- 0 0 0 0 0 0 0 -i 0 
-8.05 P-, t:1 o . D· 0 0· G 0 0 0 0 0 0 0 C!) -1 
z - c $20=-641 11.10 a.st m.•- 0 6.Z, .. 0 0 0 0 0 0 ..,.,, -·· 
irrigated. 
TABL'I n .  MIIDtUM FIDD cos.rs PIR CBOP ACBB BY SIZI 
AID TrPI OJ' 1Amt, CDTBAL SOtJ'l'II DAKOTA 
PRO.mcTED mcES a 
, 
T1P• and aize 
Partiall.7 1rrisat 4 
-80..ae , caah grain 
ltSO-acre, c ttl -hoS, railed and purcbu d te der cattle 
-SO.acre, beep.hos, tat lam.be 
ltao-acre, ir,.hog, butterfat 
J'1ze4 coet1 
r crop acre 
.17 . ,3 
20.n 
l.8 ., 92 
20.6, 
Source: R x D .  Helf inst in , An Bconomic Compari-son of l>r,lan4 
J'arm.1ng and Potential Irrigation Farmini 1n ciiti-al South ifikoi&, .P .  1241 '6.. b. Theeia , lgrlcultuiil lconoiilee bepi.rtaiit, Uni-Yerel t7 of 
Calif om.1a: Berk le7, California, Jenuai,, 1958. 
In or&lr to b.a'Ye tbeae mintmVJn fixed eolt f1suree appq to thit 
»robl , f1440 for the operation end maintenanoe ot th• 1rr1gat d land 
ancl t870 for intere•t mut be de4llcted trom the tot 1 f1se4 coat esti­
mate u the• coat• were lre d1' considered 1n the linear p� 
4.el. Another aeclnet1on mw,t be made tor the 1rr1sat1on conatruction 
chars•• a. tor th 4f3 additional ere of irrigated. lancl ccme1clere4 
in the est1Dat1on of theee tized coete . 'l'h1a amount• to 4144. In 
aWtion, f323 for chin r, and build.ins repai and •970 tor fara 
truck xp na a uet be dded to the fixed coet eeti:mate •• tbt■e oper-
ating xpen • w 
..-;. 
not alloc t 4 within th modal. The n t reault of 
th • adJuatmente is  a decluot1on ot •l.161 t the to'tal t1xe4 coat 
e t te or a ere of 3 .  52 per crop ao f 
., the m1nbnm fixed. 
Th PO column of the f'iJl&l t bl u contained th t1Y• lt-vela of 
the ftrioua ctiviti which eompri d the optimum tam orpni1 :t1on. 
The re l activ1t1e 1n th optimum farm progre.m re preeente 1n 'table 
J:II . 
TABLE III • !l'D OPl'IMUM filM OBCAIIZA!'IOI FOB A TYPICAL 












Alf' lta hay 
Alfalfa paature 
laughter cattle 
One.litt r hOfJ ent r.priee 
CDTRAL SOUTH J>AX0'.l'A 
Direct purchae of reeolll'Ces 
iring Ma.7 labor 
ring J labor 
iring July labor 
iring A uat labor 








97 .3  acre, 
20.5  acret 
4o acre• 
33 .7 ae:r.e 








Th z _ c row of the Po column oont,""-�v- the total net return• 
f'isu for th optimum farm p�gram.. Th1,a total dollar :retUi'n, · 20,6!&.1, 
ult ot th _ pro remm1ns p:rooedure. Thi• . be 
amount to which the obJeetive function, vbich vaa to be muild.1ef1, cCD. 
Ve?Be4. It the mSn1mum fix 4 cOBte fisure ie ppllel to th11 total, t.bt 
NaultiJlB net profit tram the farm operation 11 14,946.  · bu t1SUN 
rep en.ta the ma.:ximum net profit for th _ fa operation ._term1ne4 
under the iv ae um_pticms , proJected price , •tat of tecbnoloa and 
production poaeibillti e cone1dered. 
Ta.bl lIII rep 
tion. The reeu.lt of the budg taey e.nalyai■ 
plan 1n th• to ot a 
net profit of 1,,173 
to th·e bor and manaeement of the farmer. The reault after t� eetima­
tion 
a4Juatment for the fix d colts not eCM1dewd in the mott.l and the 
operatins coeta not prev�ouely allocated V88 J.5 ,168 .  
Th difi renc 1n th  ti.mated. mums to fe.i,n menee nt end 
labor s du to the typ ot estimation us 4 to  obtain th figure•. 
Th net turne to fu,n mat1Mement and labor- vould be app�:du.tely 
15, 000 regard]. • ot th method of eet ·:t1on ua 4,. 
Marginal Value• 
Th quant1t1ea 1n each colUXlll of tbe Z - C rov ot tti. solution 
tabl u, xcludins th o column, ind1o t the · 1nal coat ••oeiawd 
. 4 
with th 1ntrodu.ct1on of on, unit ol! th activity into t opt!mua f&l1l 
program. for ex l , if P25 ¥ re ut into th t · P�, th•N 
,.. 
vo 14 be $23 . 00  duct1on in th tot n · turu C!>f the f 
IM! !!! 
Cl-op Aore Yield Uatt Pro«uotto• 
�•r4 .. r, le w. 432 
Barlq 54 23 bu. 1242 
iltalta hay 9 1.4 ,oa 12.6 Wi14 hay 35 .6 tu 21 lfatlTe paeture no .Sl j.Q( 89 
�•t-4 5 
., .. 01.s 47 bu. 4573 
8-1-◄, 20.s 34 'IN. Ot7 
Altt.l.ta hq 31.7 3.5 toa us 
.&.Ualta pasture 48.5 ., .ll.14 MO 
Potatoe• C) 223 .. 8tto ----
!o 480 
Crad.e 
BNf •tea• yearling, tat oholoe 














Total 0&1h reoe�ptt 
WH oaeh e,cpen .. , 
t't ouh inocmt 
Lfe• 4�NO!ati0Jl 
Bet IU"$ inoome 













121 Net labot' & �. lnooue 
ft 
Gt.ab op. e,r;p. $1'7.311 
Naoh� de»"'• 845 
h114 • clepr. 102 
total 4epr. 947 
To al :xpeneea 120,779 
aozo • .as t?t!!! 
., _  




for ch unit of the activity put into the program. Con"f•re ly, one 
unit inc e of dryland cropland acreage would dd 23 . 00 to t he total 
net retum of the f rm. Thu the marginal v lu product of dr,-land 
c:rcpland 23 . 00 per ac re . There exi te a imilar ane.lysi for e ch 
of the oth r act ivities not 1n the optimum farm prog • Th eult 
would b obtain d providine all of the oth r ct1 v1t1 . were reorgenit d 
to e the b st poe ible u e of all resourc e • 
These marginal value products w re of int reet as they 1nd1cated 
th po ibl gains due to the acqui sition of additional resources . Th y 
e.l o repre ented th minimum lo e du to reallocation of the re ource 
or th  lack o.f s of the resource of thi model .  
The effect of th in titutional r striction auch as the hog 
llmit tion and potato and sugar b et lim1tat1 , can aleo be det mined 
:!.n t he came manner. 
or exampl , if P 
35 
were put into the farm progrem, the result 
would b 16 .61 reduction 1n total net turns for aacb aow taken out 
o th f rm progrem. If one eow were dded to the hoS enterprie , the 
re lt would b a 16 . 61 increas in total net returns . 
The marginal value product tak into con 1de tion the oppor. 
tunit1 cost of 11 the other cti 'Vitiea in the model when com.bin d 1n 
th et f:ficient manner. At th opt um combination of acti viti , 
the rgin 1 value product of thoae activ1t1es�
wh1ch w re in the pro­
g w s zero. There w re no negative quantiti a this would 1ndi-
c t the optimum rginal v lu 
products w re all positive or zero .  
In conventional marginal analy 1 , th · rgin 1 valu product 
u ually cha.nee with th lev l of input 8l1d output . In linear p�-
ming lysie , th e rain 1 value :produete remain constant o'fer 
a:p cifi d range . Tbi condition exi ta  becau linear programm1ng 
conside change of a discrete n ture along curv consieting of 
11n r ee nts ther than the traditional ooth or  continuoua func-
tion. Th · re.nse for which the e marginal valu :product re conetant 
w referred to the v lid rans • The marginal value product• and 
tb. 1r  valid . :ranges provided the information n cee ry to eonaider aD¥ 
change in the f m organization.  Table XIV pree nts the activ1t1e 
not 1n t he optimum farm plan along with th 1r  :marg1Ml valu product■ 
and T 11 d ranges . 
st b111ty of the Optimum Farm Qrganiz tion 
. � 
Th marginal cost figure and their valid l"8Jl8 e ve of uee 1n 
the determination of the etability of the optimum farm program. Th 
optimum f rm prog w regarded as t ble if it requir d a relat1 v l.y 
larg chang 1n pricee , technolog1 or :production lev ls before it would 
fore th :p ent f rm orgeniz tion into being ubo:ptimum. It waa aao· 
coneid red st ble if the c hang e 1n organiz tion requir d 4ue to a 
:pric cha.nee or production 1 vel change v re 11.y ccommoc:lated.  If  
min r price chang would fore a compl te fa reorgan11 :tion ae from 
dairy-hog f rm to a sheep.poultry farm, then it would b con 1 d aa 
un bl and undesirable . 
In th  det nnin tion of th o:pt im f ., organiz tion it wae 
n ce ry to con truct d retum ehedul. for ch  act 1 vi ty. 
T ble XV pre • . t th n t retum u ed 1n t ,_ b jectiv function for 
nt r,pr1 e 
TA nv. 
WHICH 
RANG I DT�- � .. � PROOOCTIO OVER 
RGilfAL coer FIOURIS VALID 
Marginal 
Unit coet 
acre 23 .00 
ere 51. lfo 
hour . 50 
hour . 50 
b.our . 50  
ho ur . ,o 
hour . 50 
1dl ac 97 . 26 
ow 16 .61 
1000 lb . 28 . 14 
ton 22 .81 
.AUM 10 . 29  
bove rqmt . acre 5 . 91 
nt ere 7 . 59 
C 7 . 41 
e.c� -I 8. 36 
acre 8 . 56 
ere 43 .04 
COY 71. 22 
COY 16 . 10 
ev 8 . 52 
100 hens 127 . 48 
1000 lba . 6 .27 
hour . 50 











30 . 00  
10. 94 
550. 91 
893 . 29  




7 . 12 
35. 22 
52.68 





v id rang refers to th range ot production ov r vbicb the 
inal cost figure s con t t .  Bey
ond th v lid rans. th rginal 
coat uld be hish r. 
;r 
TA xv. RANG IN COSTS AID RETURNS scm:mn:zs ro ' WlttCI 
TD OMAIIZATIOI Bl:NADS OPJ.'IMUM 
Act1'f1ty 
Hi . ay bor 
Irrigated legumes above 
r quirement 
Vh t allotment acreeee 
d1 po l 
.Apr.ll labo·r cl.ie:poeal 
J>1:7lan barl y 
One.litter hoS enterpriae 
lI1rin8 Jun labor 
lmsated alfalfa hay 
Irrigated. potatoes 
B1rin6 pteml>er labor 
Eir.1 . July labor 
lirina A usu.at labor 
Slaueht r catt1e 
lrr1gate4 com 
Altalta p sture, 1rrigat d 
In-tsate4 barle7 
D17land al£ ·lfa ha, 
J)iylencl. com 
J>17lan4 cropland cll.epo l 
Irris t d c�plsnd diepoaal 
MaJ labor 41apoaal 
Jun labor di oaal 
Ju.17 labor Uapoaal 
A t labor diepoaal 
Se:pteaber labor Uapoeal 
Sugar beet and. potato 
acrea8e 1cU.e 
Bog 11 t tion idle 
Grain d1epoaal 
K :y c!iapo al 
Puture diepoaal 
Irrig t a. am.all grain bove 
retuirewmt 
Drylend l.e,mmee bove rqmt � 
DrJ'land corn abov 
Loweet ut 
Net 1'4Jtum.a rwtUm9 before lishfft pJ.!'Of1t 
used in pro beto p:rog 
mcclel voul4 chug• Wulcl chaaSe 




.. 4 . 88 
198,.68 - . ,o 
.16 .22 
156 .08 
- . ,0 .. .  ,o 
- . ,0 
127 .07 
.. 16 . 11 
-12 . 72 
-U.96 
-12 .o8 
















-5 . 62 
-20 . 52 




-30 . 94 
-35 . 88 
ll3 .04 
-2 .70 
-9 .50  
-14.90 il6 45 � . 
-30.68 
..65. 32 


























139 . 22 
. 32 
38 . 21 
13 . 01 
., . ..  9 










28 . 14 
22 . 81 
10.29 
5 . 91 
7 .'9 









lP enter.pr! e 
low.tr, enter.pit 
Sell.1ns grain 
!iring April labor 
Loveet net 
Ket nturne re\tm1e before B1sh•t ;prot1t. 
ueed 1n Pl'OfJlUl kf'oi-. JffSl'Ul 
motel would eflans voul4 cbaage 






83 . ,0 21.87 










The e:ri.-te no upper limit which would. :fo%'ce a change 1a tu 
tam prosram. 
b Tbere is no lover 11m1t u . cml.1 an ine.reNe 1n ntun:sa 1'Gul4 
aUov th••• to come into the ta,m »rosraa. 
each of tb ctivitiea . ft1e b.1sheat an.cl lowen net ntuma tiSQNt 
vhich could b obtained from th• net returna budeet• &N alao i,reeentt4. 
It tb Talue of t� net retume ti-gun lie• oute1u of tb1• rans• after 
aclJuetiDS to et tod&7' • teebuolOQ and price ltTel, the o:,hlml;ua fus 
o%'g8,lllzat1on would be aubopUmm an.4 a reallocaticn ot the naouree• 
vou.l.4 nee& to be •de. 
A w.i example, conai&tr th elaughter cattle enter.pr!••· If' 
JI. 
d tl.16 • 45, then no a4Juatmemt YOu.lt n cl to b ma&t 1n the :f&111 i,:ro. 
srem. How r, 1t tb. net retuma figure sna-ter than tl.39. 22, 
ddit1onal feeder cattle vould be purcb d. " if the JMtt "t\U'M 
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ent extent and eom other etivity would enter into the :farm 
Suboptimum arm Organization• 
A particular fa r y not want to op te bi fa 1n the ame 
d crib d by the opt f rm organization. Tb uppll a ot 
r ource would be lightly diff rent for ch f itu :tion. Another 
t er p r.fer to ope te specific ty:pe of f • In o r to ccom. -
vario tam situation which may :xiet , eeve l uboptimum 
f orgen1 z tione w re construct d. 
In e ch  c new ctivity added to th xtent of the -v 114 
e of it rg1n 1 v 1u • The cost of d v1 ·1ng from the opt1mllm � 
t org�ization to th.  xtent of the valid rang waa pr ent 4 with 
the n6W orgeni z ticm con 1 tent with. th addition of the n v acti"Yity. 
ch o t he e suboptimum f .nn programs would be optimum. under the 
quir ent th t, the incoming acti vj.ty wa sired 1n th  f prog 
T ble XVI through Table XIX pr nt t h  eubopt 
whi h cco:mpeny the maximum point of th val1 renge of 
T bl XVI pres nte th opt1m: t zm organization coneiet nt vith 
r duct ion in th tot 1 upply o'f reeourc of 10 .9 acr e of dryl.and 
croplan . Thi s th opti .um farm organiz tion for fa con· 11'till6 
of only 79 . 1 acr a of dryland cropland. The lo s 1n total net retuma 
du to th  1 ck of th  10 . 9  e. of dry land c pl . d va $250 . Th 
ulting redu t ion in the total fixed co t e  t1mat a reau.1t ot 
the loes  of 10 . 9  crop ere ounted to 1 • . heretore , th ultine 
of dryland cropland 
of th t rmer du to th lack of 
tely $62 or � an acre .  
TAB XVI .  SJBOPrIMUM FA · ORGANIZATIO WBICII ACCOMPABIES THE XIMUM 
POUT OF THE VALID RANG. OF THE P 25 ACTIVI 
Lo s 1n 
tot 1 n t 
Incoming tivit1 tu:me 
P or dr,l.8nd 
cidpland diepoeal 
Farm reorge.niz :tion 
eel activ1t1 




R ;ti ve paeture 
Impt d crops 
com 
Barle7 
Pot :to • 
Alfalt he.,­
Alfalfa past 
Li veetock enter.priaee 
sliuehter ce.ttie 
IIOS• 
Direet l)Urcbaa o� reeourc • 
ft!rliis Mi7 Iaiior 
Hirine June labor 
Hiring July labor 
Hiring Auguat labor 
Hiring September labor 
Level 
Z1 acN• 
















Table XVII preeente th optimum farm organi1at1on consistent with 
a reau.ct1on 1n the total upply of reeouroes ot 4 . 2 acres of irrigated 
land. Thi e the optimum farm organization for tam cone1etine of 
only 235 . 8 acre of im.gat d lend. Th loe 1n "total net retume due 
to th le.ck of th 4 .2  acres of irrisat d land JI.• 214. Th · resu1t1ng 
ret\Uction in th total fix d coeta estimate a a reau.lt ot tbe lack of 
4 . 2  crop acres amounted to 72. Therefore, 
l bor and maiiaaeJDent ine of th f er du 
... aultillg lo•• to th  
o th lack of 4 . 2  acre• 
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of" irrigated lend we. approx imately 142 or 34 an acre . 
'!'ABLE XVII . SUBOP!'IMOM F.ARM OBJQIZATIO?f WHICH ACCOMPAIIIS THI 
MAXIMUM POUT OF TD VALID BARGE OF TU P26 ACTIVIff 
Incoming activity 
P26 or irrigated 
cropland 41apoaal 
Lo 1n 
total n t 
retume 
214 
Farm reorganisation . 











Alf lta bq 
Al:falf"a pasture 
L1ve1tock entear1••• 
Slausht r ea 1'e 
Hoga -< 
J)irect purchase of re1ources 
l!H.iig Mai labor 
B1ring Jun . labor 
Jliri.ne Jul.7 labor 
Hiring August labor 







95 .8 acre• 
20 acrea 
40 acre• 
32 . 7 acne 
47 . 3 ere• 







Some farmera 1n th Oah Area might not Yieh to raiee either 
suear beet a  or potatoes . Table XVIII present• the optiaum fam orse:n.-
1zat1on uiu1er th NIJtriot ion th t eugar b t• or potato e veN not 
lloved to be prodllced. The reault of not oone14er1.ng tbe product ion 
of pot to or euear b ete ,,. a lose 1n total rt retume ot •3890 . 
The relea ed acreage vae used for the _production of si-- ater r.ee4 aup:pliee 
tor more 1nten 1ve laughter cattle op ration . Th reeult1ng 1 bor 
and manas nt income to the famer and hie f l.y vae reduced to 
approx ;tely $ll , UO .  
LE llt . SUBOPTIMUM F OBJ ZATl WBlCB 
cc.VflJ$'A'"' ... ,:,., THE tHUM POINT nm 
VALID ti: 34 ACTIVITY 
Lo � ln 
total n t 
ctf.vity r tuwn Real · ctivltie 
56 
Le 1 
34 or the allow 




1 ft unu ed 
for th e crops • 
lf 
pr r , he 
54 ur • 
9 acres 
35 aeree 
110 $ff a 
· 111 .,4 acr 
25 .. 7 •er•• 
43 . 2  er 
59.6 acres 








drylau.d corn than was 
ld produc p to 1 · ere 
ef dryl corn with r sulting 1� of 400 in tot.al t. r turn • 
• increa · in aer f drylaad corn a o tain d b-y relea ing tb. 
dryl c land in arl :y to th r-oductien cf .corn. - T. · l . XIX 
r eulti g optimum f pr 
-
-t with th:L Chang , • 
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TABLE XII . SUJ30PrIMUM FABM ORGANIZATION WRICH ACCOMPANIIS TU 
MAllMIJM POIIT OF TD VALID GI OF THB P4e ACTI'Vlff 
Lose 1n reorgen1iat1on 
total n t 
Inoo� activity r tum Real aet1vit1e Lev l 






· 1ld � 







Li veetock ent•r,pr:1 •• 
!laughter ee:EU · 
loge 
Direct purchae o:.f neourc•• 
tUriiis Mi)i libor 
lllrine June labor; 
B1ring . Jul.7 la� 
B1rins August l.abor 






20 . 3  aero 
40 acrct• 
33 . l 8CN8 








Table n present• the optimum tam organiz :t1an. for a tatmel' •ho 
v1ahe4 to ra1ee re email grain than •• ne0e•11&,r, •• a nu.rs• crop f<,r· 
the irr.lg :t d leswne• .  The reault ot 1norea 1ng the small pain CN&S• 
an tb.e 1rr1g ted land vae loe• 1n total net retume .of f236 . 'l'he 
ae age !Ii barley was inc aed by 9 .  5 ere • The land ,tat made avail .... 
able b7 reducing the irrlgat d com and legume acreeee 
TABLE ll .  su:BOPrIMUM FARM ORGANIZATION WHICH ACCOMPANI THI ttMUM 
POI O TD VALID RAJJGE 01 TD :P39 AC!'IVITY 
Lo in F reorse,n.1 z . i 
total net 
Incoming ot1v1ty return Real activities Level 
P39 or irr1sate4 
small grain in 
cese of that 






ati ve paature 






L1 veetoek enter.pr1••• 
.sliuehfer cattle 
Hoge 
Direet puro hue t..:.re,oure•• 
llrlng Mi;r ii.1ior 
Hiring Jun :L bor 
Hir.lng Jul.7 labor 
Hiring August labor 


















If fa r viahed to produce legume• on th dz7lan4 cropland in 
exce• of that which requ.1N4, Table XII pre ente the reaulta c1&1.e 
to 1ncnaain8 the a.r,1.ana. alfalfa ba1' from 9 acre• to 14. 8 on• . Th• 
rl y acreee was redUoed b7 5. 8  acres resultinB 1n a loea of 44 in 
total net retuma . Tb.• reault1n8 f rm :reorsan1z tion vu optimmll 
uaumlng 14. 8 acre of drJ'land legume• were de•1red,. 
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TAB DI .  SUBOPI'IMUM FARM ORGANIZATION WHICH ACCOMPANIES TD 
lIMUM PODT OJ' T VAL.ID BANG O P4,1. AC'PIYiff 
Lo s 1n �arm reorgani1 t1on 
tot l net 
Incoming activity retum Real tiviti Level 
P41 or dryl.end 
l umes in xc ae 
of requirement 
44 Dryland c rop 
Corn 
Barley 
A lfalfa h :,­
Wild hay 
t1ve pasture 




A lt lfa h :y 
Alte.J.f p ture 
Liv etoek enter.pr.le • 
Sl.iiight r ce.ttii 
Hogs 
Direct purc has resource• 
llrlii8 Riy libor 
Hiring June labor 
Hiring Jui,- labor 
Hiring A.uguat labor 
111rine pt ber labor 
2'f ·&Cr.9 
















If particular farm op re.tor pref rnd not to produce boga , the 
eulting lo · to to&l. net retu.ma vould b �99 . The r source• prev1. 
ouely allocated to th pro4uct1on ot hogs vow.d be uee4 to increase 
th numb r of feeder oattl pureb.e. eel for f ttc1ng. Tab1 llII preAnta 
th optimum farm c,,rgan1zat1on for a fa r who doe• not deeire to 
prodllce hogs . 
,; 
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TABLE IIII. SUBOPrIMUM FARM ORGANIZATION WHICH ACGOMPAIUS TD 
MAXIMUM PO:mT OF THE VALID BA' OF TD P35 ACTIT.Ift 
Los in F reorganization 
total n t 
Incoming activity r tum Real activities Level 







N tive paeture 




Al.fall' h y 
Alf lfa pasture 
Li veetock enter,pri e 
sliugbter cattle 
Direct purchaee . of .; 
ttlring Mi.y le.bor-< 
H1r1ng June labor 
Hiring July labor 
H1rillg uguat labor 
Hiring Septemb r labor 
27 acre• 




63 . l ere• zr . 4 acre• 
40 8(1%'88 
51 . 2  e.crff 







If a farmer 4.eaired -to rai e dry lend vh at , he could :put 10 . 9 
acre ot hi dryland eroplend into h at production. The re ult of 
this ch  e in the opt :fam prosrem voultl be a lo • 1n total n t 
rturns of 91. Ta'bl XXIII preeenta the re ultinS tarm 1-eore;eni1:at10l'l 
dlle to the !nclu ion of 10 . 9 cree ot drylend vh t .  
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TAE XIIII . SUJ30PI'IMUM F BM O IZATION WHICH ACCOMP · S THE 
MAlIMUM POIN'r OF T VALID RANG OF THE P1 ACTIVITI 
Loss in 
total net 
Incoming otivity return 
P1 or deyl d vh t 91 

















sliughter e le ; 
Hog 
Direct purcha of re ource• 
Blring P..ay libor 
Hirins June labor 
H1rins July labor 
. iring ugust l bor 
irins Sept ber labor 
27 crea 
43 . l a.ens 







32 .7 er • 
47 . 3  acne 







T bl XXIV pre 
ome irrigated wh t .  
suboptim fa:rm organization cont ining 
r could ra1 7 . 1  acres ot irrigated 
wh t by absorbing �l lo 1n total n returna . 
-4 
6a 
BLI llIV. SUllOP.rlMUM OllQAllIZATIO WHICH ACCOMPAl'I�S TD 
MAJIMUM POIBT 01' TU VALD) BAXCD OF TD P2 CTIVIff 
Loa 1n ra1m 
total net 
Incoming acti'Vit7 retumB Real act1vtt1 • 
P2 or 1rr1gat d. 
vh t 















8-laugliter C :ttii 2 
las• -
< 
Direiiz&urcb.U• ot reaourc•• iH · Mai. lihor · 
B1r:ln8 J•• labor 
11rlll8 J\111 labor 
111rins A�t laltor 








7 ,1  acre• 
lfo acne 
32.7 acre• 






202 b ura 
8'6 houn 
ble rr, pi-. .. n\e euboptimUJD. tais prope.lll which 1nclude• 35. 2 
acne ot •usar beet• . Thie 1a the optiaum plan to-r a tar.mer 4eelr1ng 
;,. 2  acre• t •usu �et• in th fum propem. !'be nau1t of 1nclu.41n8 
•usar befta 1n the t im »rosram :t th1• lewl • a :recbl.ction 1n total 
net Ntuma ot 1516 . 
Loa• 1n ,._ reo�1at1m 
total net 














L1veetock eatergri ... 
W:iiifit er cat\1e 
Bes-
'Di�urebmle ot neourc • 
11 : · � iiMi-
Ii� .June labor 
11rina Juq labor 













i... a acNltl 









9� . 01.U'e 
If a ra111er del1:ntd tbll io.clWJiaQ of a beef -COW heri 1n 'the fara 
prograa, the reeut woul.d be a f3752 lcu in total net re1uu,ua -ror 
53 cov hei-4. !able D'1 i,ree•nt• the euboptlmum. 1'&111 organin'tla 
cona1•tent with the 1nclu1cm ot a 53 cow b..-f-cow h l'd. 
TABLI llVI .  SUBOPl'IMOM F. ORGAIIZM'IO WBICI ACCOMPAIDS 1'11 
MAXIMUM PODri' OJ' TBI .:ALID RABGI OF 'I'D 112 ACITVIff 
Loee 1n hm recrganis :t1on 
total net 
Incomine act1Yity returns Real activiti • LeTel 
P12 or beef.cow 
herd 
$3752 D17land crop• 
Com 
Barle7 










! ef-cOY h r4 
Hoge 
Direct purchue of reeource1 
illffiii May· l.i1,or 
li rins June labor 
Bbring Jul.7 labor 
Hiring Auguat labor 


















Table ll\'ZI p:reeente a 111boptimum tum progna inclu4in8 a 
dair,-.cov herd. A farmer could acld 20 cov dAiry herd to th• optilm.Da 
farm orsan1zat1an with a :r ... ult1D8 lo•• of onl7 $319 in total net 
retuma. 'l'bte prognm may be preternd over th• optiJauiD. taz,n Jrosre& 
by a particular farmer u it misbt be more stable tban tbe .optimum. f'e.rm 
_progNm, it contain• greater di"fereiticatian of ent r_pr.leee end the 
f rmer ght pref er to operat 
TAB llVII . SUJ30PTIMUM F.ABM OBGANIZATIO• WEICH ACCOMP. · IS TD 
MAIIMUM POINT O 'NIB V.ALID GI or THI P14 ACfIVIT? 
Lo s 1n Far.m r organizati_cm. 
total n rt 
Incoming ctivity retur.na R al aet1v1tie Level 
P14 or de.ir.r-cow 
h rd 











Altalf p tun 




Direct purcha of reeouree• 
lli?liis Mi.1 iibor 
Hiring June labor 
Hiring JulJ' labor 
Hiring uguet labor 






78 ., 6 ere 
24,. 3  acn• 
IIO ac 
� .7 e.eree 









T ble IXVIII presents a 1ubopt1mwn farm. organization vbich aisht 
b pref err d by sheep fanner. f'l.ock of 382 coul be ad 4 tc 
t • opt raim program Yith na\il.ting lo • of \i-3253 in to\al net 
retume . The lo•_ to tb labor and nvmag 
would b p:prox t 1y $2642. The total fixed c oat ot the auboptimull 
t op ·ration WOllld b reduced by approximately ttill. 
;,;, 
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TAB nv.III. SUBOPI'IMUM FA ORGANIZATIOll WHICH ACCOMPANI TBI 
MAXIMUM POINT OF THE VALID RANGI OF THE P15 ACTIVIff 
Inco ing activity 
P15 or she p enterpr1 
Loee 1n 
total net 
return Real activities 
3253 Dryland crop 
corn 









Ali' lf p ture 
Livestock ent n,rl e 
sliiught r e :ttle 
Hog 
Sheep· 
Direct pu.reh . of re oureee 
fflring May !iibor 
Iii Jun labor 
Hiring July labor 
Rir.1 A usuat labor 







29 . 4  acree 
34 . l  acres 
40 eNttl 










. able XIII p ent th tt t or includins th poultry enter-
prise 1n the optimum t 0?'88n1z.at1on. It a farm.er added 189 hena t.o 
the optimum tann program, th 
b 241 . 
ulti.ng lo 1n tot . 1  net retum would 
67 
TABLE XXIX .  SU130P.rIMUM FAPJ.1 ORGANIZATION 'WBICH CCOMPAII '1'D 
MAXIMUM POINT O T1iE VALID. G. 0 THE PJ.6 ACTivITY 
Loss in Ja . reorganization 
total net 
Incollling ct1vity retums Real activitie Level 
P16 or poultry 
enter,pri e 





B tive pasture 




















Alfalfa hay 32 .7 acne 
47 . 3  aere• Alfalfa tu.re 
L1 vestock enter.pr! e 




Direct purcha& of resource · 
llrfug Miy Ii6or" 
BirillB June labor 





HiriI)g Ju.11 labor 179 houn 
Rirhle August labor 
B1r1ng s� b r labor 
238 houn 
887 hour. 
T ble DX pre ents th efi eta du to th elling of srein or the 
lack of prodllction to th lev 1 d in the tud¥ . If the total corn 
aad bart y production were ducad by total of 10 .,940 :pounds• , the 
ult would be a lo•• of 308 . It th r r would dec14- t.o 11 
10 ,91to poun48 of grain rather than f• dulS it to tbe l1 v. stock, th• 
reeult woul4 be a lo•• of -69. Th re ult ins aubopt 
t1on au to th aellins of the grain 1• preaented 1n Table n:x. 
IncOlrd.nB act.1-Y1t7 
to e 1n 
total .net 














t1v . �ock ��al'i• .. 
. �•r ea 1. · _ 
Hop _:! 
:01reerldutcba••· �t. 11- • · Iii iabor 
11rin8 June. labor 
Blring July labor 
Bi� �.,i la · � 
11rin8 September labor 










20 C 8 
40 acre• 
32.7 aeree 
















What nu· the optimum tar.m Ol'gallj.zati<e f <>r a 480-aci-. ta.na aur 
1all.y irrigated cm.41.ticne 1n north. centnl. Sollth :Dakota 71•14 1n 
terms of labor and �t incoat to the ta:nu operator ant bi• tamUJt 
Tbe pu:rpo• ot tb.1• stud3' wu to az.usver thi• 1u.eat1on tor th• tn,l.cal 
taa ituat1on as it ,,.. es.Ptct•t to e:dat.  Th• 4,u.eet:ton •• anlYff'«td 
through th UH of J.1n· ar p� e.ppl'Oaeb to the probl , 
Th tn>1ce.l farm 11tuat1on selected tor t h• atuq vaa a Ji&) .. acn 
rt1ally irrigated tam con 1.tins of 240 aci. · ot 1"'1gate4 land., 9.0 
--< 
ac ot 07land cropland, 145 acN • ot 47.Yle.nd for ha.7 end putUN en4. 
; __,N � lan4 for the homeeteu.. The ,uppl.7 of labor aYa1lab1- vu 
300 man .... honn per lDQllth from. the ta-. operator an4 hi• fDil.J plu vba � 
ev bor ccul.4 be profitabl.J hire ·_• The faau va9 completei, opera.tor 
owned. end had . 1 the qu1pment , 11AChiaer.,, bu1l�• u.ul ope:,ating 
c pttal neceaaar, to ca.rr, o ut &111' · p�1t1c f'&lm o»-rat1on epeeit1•4 
yat cone14end ••:re tbo vbich ,,. upect♦d to b• tnical tor t he 
aN& arter the 1ntro&let1on of 1rr!gat1 
The etud7 of thie t7.Pieal t ,1tua;t1on indicated that a Ni.um 
of t lean $1, ,000 to th labor end �ement o th farm �t-etor 
and h1 fem:lly w a poea1ble. Thia retum was baa d on 
a eub crop . 
arm orsaniaa. 
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The crop rot tion ystem to b f 11 _ ed Oi'l he d 1 croplan· 
tn lud d corn. 30 perc nt.1 barley, 60 percent d a1falf e, 10 pere nt. 
Th er p rotation system to be followed c the tr�igated lad inclu4e4 
p tato , 17 p rcent; · 1£a1fa hay, 14 perc ti alf fa •• ture. %0 
�cent I b ley • 8 p re t ad co , 41 percent. 
One full•ttme kitted 10&n eould b b.lred to� th. menths of May, 
Jun , July, ---livvt d Sept . er . ln addit.ton. approxim tely two 
14 . d to be hired for th th f September. 
?be opt. farm organization g ;\f' r· turn·· per hour of labor o 
e 
approxt te1y 5 to th fum operatot d hi £-tly. The t'eturoa woul 
b law r for any of the suboptimum fe: prog,: 
�-
presented but ld 
till in quite hi.gh a cmnpar d 1th pr .ettt returns on their dry• 
1 . d f arnd. op-er tlon • 
t ryl 
The r t:urn . to th laboi- -anc1 tnan··8.1. �aiient .skill& of the a 
er 1 ly 6 p r  aer wher a th 
to tb ltti .ated l d oun�ed to approuma.tely $34 . this 
would t d fer the puti,ally irrigated f 
r ti n over c 
0 by n individu 1 f r depend on th 
famt 
f 
The · ly b of the 
r 1 ti ely t bl • 
terpd. e , s . lau hter c ttl 
f o. ants tlo indie_ te that th 
· j or in.come product 
p· tat • could all 1 low . 
r a onabl prie vari tton thout for i · 
into b ""' ing ubopti • th b ent 
fa 
ld .it.h tand a r uc• 
tion o out 1 . 50 per c t .  in the price of hogs efore the f 
71 
prog would. bec01ne · u.bo.Ptimum. T eJ.aueb.ter cattle enterpnee ooulct 
ariation of 10 p rcent in it coa,ta and :-.tum• •ch•� With. 
out fecting th optimum t 
te ri , pote.toe , coul allow . drop o price of 19 c nte Hr b eh l 
b to it would c u · a change 1n tb fa rog_ • 
'rhe co ts of roduct1on for th. crop ente:r.pri •• would bav• to 
1nc-....ai:u:u::!1, u.a.·a.l�"i.c Uy b to th y voul b te.bn out of _pro4u(:t.J.on. The 
most s 1tive of tn · crop enterpr! . • irn.gat bar lay, but . .,..,_ 
th eo of production o · ilTigat. d barley oul4 v to inc. . • b1 
75 p re :t to · it un 
r coul. . ford to pa7 up to 2. 7 
labor. 'lh ref ore , th pric paid tor labor cou.ld increu · 5lto perc t 
iz :tion the 1nclua1on of daiey ... oov herd. or tb.o t . N v o 
1 . to- op :te dairy.cow aultins lo in labor 
b t n 




1c · of t 
UDl8 to th 
on which th f rmer 
vo\41 not e v r,- rs . Th main drawback ulf. 
orth it. , 
1nten d to eff'f• Ql'lly u gu1 in cbooein8 the 
for the tfl)io 
4. ab1litie or tb farm Pft'&tor. 
aot tb only c tffiaa 
181 
Th 
'b7 th f r 1n operating ov r a period ot y 
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.. 
ducted on how to . cope with t :ri btlity � pi,:,ctu.et1on &. pric • from. 
1 r-t·o .. y r.  R 
n of th  f 
:rch ne as to be con uete .09n,11der1 opt · - fa 
ot 1 e 1ncluaiJle the w1th4ra-1 of tuna. t ,:- 'th• 
Further .. -.. .. �-rch muet . conduct 4 to obtain mo� pree1 Suput •. 
output relation,b.1:p cano ming th · roduct on of r:to e c 
Finall , th 
xemin 
.,• 
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TABLI DXI .  PROJ.Bt'lll) AVDAGI P.RICI TO U DCETD BY 
J'.ABMIRS FOB PROJ>UCl'S SOLD I AB USD Ill llJJXDTS 








Alfalfa ha7, bal d 
Wild �, lo•e 
Beet COYS, good gre.ae 
Beet at en , 1 ·11.ne feeden , good sra,de 
B et h 1fere, r arllng t•ure, soocl gte4e 
I t st ere , 7earlins, tat , choice 81'8da 
Beef heit r ,  7earl1Dg, fat , choice grade 
bee , cull 
Lambe, alaugbter, good en.de 
Hoga,  230 lbe . ,  fat 
loge. , 350 lbe . , aon 
Bog , etase, h d 
Chickens, cull hens 
Da117 cows, cull 




























• 1. ,, 
.6, 









22. 00  
20 . 9, 
a. ,, 
20 . 30 
16.o, 
14. �, a.o.oo 
. 20  




Source: Price• tor Lons-T m Budeet• 1n South Dakot , 
Pamphlet 51 ., sriciliuril lconoiiloi Jfipirtmen-r,-.Agrliiiltuiil liperSint 
st tion, South J>akota Stat College Brookings , South Dakota, :rebrw,..r,-, 
19,a. . 
b Soure : Rez D. Belfinltine, lconomic Potential• ot Irrigated 
an4 D17.lan4 arm1ns 1n Central South Daltota, P . 9 · Jiillet1nU4, .. . 
Agriculturil. lxperlmint St :t!on, louth !Sikot Stat Coll.es • BrookillBa, 
South Dakota, 1955. 
77 
TABLB XUII. nl'IMATBI> AVDACB BXPJlf , CIITRAL 
SOUTR DAl:OTA , PROJJCTBJ) t1UI, a 
I t  
Labor, regular 
tabor, eeaeonal. 
Wat r charge , O and M 
v◄ t r char;e, conatwct1an 
J)eprec1at1on, machinery 
Dep 1at1on, bU1141ll8• 
ep ira , machiner, 
pairs , buld1ns 
Taze , dr,land and 1rr1gat d 
ax • ,  penonal property 
lnaurence ,  pereonal. _prop rty 
Interest on real estate in-Yeatm :t 
Int rest an macbine17 and. 11 ffstock 
LeT Una land tor irrigation 
»17 cropland 
llane• paatun and bay land 
Irrigated land 
Se d treatment ( ll pa.ins) 
rt111z r, 16 -20-0 
ertilizer, 0-43 -0 
e4 corn, h7c1r.l.d 
Alfalfa �l' paature aeed 
stock aale 
R<>s supplement , 3� 
Mineral rtu.re 
La71D8 ma.ah 
07 er h ll• 
Grit 
Chick sroWi.ng h 
So7been meai., � 
2.plov tractor, 800 houra annuai uee 
.pl.ow t ctor, 800 bou:ra annual. u 
-t n pickup truck, 10,000 mile annual u 
lt-ton tru.ck., 5,000 le• annual uee 
Unit coat Bate 
month $93 .00 
da7 4 .70 
CN 5 .00 
aere 3 .00 
lo; of m•entol'l fflue 
3� ot inTentor, value 
4j ot 1nv-,.t01"7 T&lu• 
3i; of 1n.-entor, val.ue 1., mil.le per Gollar, 
inventor:, value 
15 milla per- dollar, 
1nventor7 value 
k of 1nve»tor, val.ue 
_ � of 1nYentor, value 
-< � of inTento17 • lue 
acre $,0. 00 
acre 40.00 
aen 20.00 
acre 90 . 00 
bu . .03 
ton 75. 00 
tan 62.00 
bu . 9 . ,0 
lb . .Ito  
cvt . l. .08 
cwt . 4 . 2' 
cwt . 4 . 2, 
cwt . 4 . 25 
cvt ., 2. 00  
cwt .  2.00 
c'W't .  4. 25 
cvt . 4. 25 
hour .71 
hour 1. 01 
m:t1e . 4o  
m11e .... .61 
TilLI XDIII . JSrIMATEI> .AVER.AC lllIJ)S OF CROPS UUD II LIJIAB 














Alfalfa p tun 
Potatoe 

























b 1/10 legwne'e 1n rotation and f'•rtiliz•J vith 100 pouna ot 
l6 ... 20-0 per acre enn�. 
0 1/3 legumes 1n rotation and tert1111ed vith 100 pounde of 








L . LA.JOB 
, QPS AS V 
SOtll'B DAU11.A 
W�rk hounLacn Percent m.ontbl1 41atr1but1a ot labor - . � . � 
Man Tractor Apr. � JUH Jul1 us. Sept . 
1.66 1 .49 15 25 0 10 40 10 
3 . 12 2.a, 0 30 20 lO 0 40 
1. 14 1.06 15 25 0 10 40 10 
1. 14 1.06 15 25 0 lO 40 10 
8.88 4.32 0 0 60 0 4o 0 
1. 85 1. 35 Q 0 0 0 100 0 
0 0 0 0 0 0 0 0 
� 
� 
7 .70 4 . 55 10 10 10 20 40 10 
13 . ll  8.08 0 20 16 10 10 ,0 
1 .10 4. 55 lO lO 10 20 !IQ 10 
1 .10 4 .,, lO 10 10 20 4o 10 
l2.6 5.0 0 1, 30 a, 15 1, 
4 .0 .90 0 20 20 30 10 20 
19. 10 10.,2 0 20 10 lO 10 ·,o 
14 .84 8. l 0 20 10 10 10 ,0 
TABLE DXV' .  EsrIMA!ID M · · S O LI Sl'OCX PRODUCTIOB, 
CENTRAL 60t1.l'H DAXOTA a 
It 
Calf crop 
s ot cove at calVUlB 
Cova per bull 
BeRlacement ae• of eon 
Lamb crop trota •• • 1 7ear and over 
:tb l.o·a• , all -• 
Replac · nt as• ot ewe• 
In ;p r ram 
Pig8 ra.i · d p r litter 
8o · r boar 
Weight of et re ,old (fat) 
Weight of b.e1fera eoll ( fat )  
W 1Sht of st n eold ( f. eden) 
Weight of heif re • old ( teedera) 
W ight of 'beef cow aol4 
Weight ot eYe• old 
Weisht of lamb old (:tat ) 
Weight of Jamb old ( r .. a.ra) 
Wool old r w and ram 
W ight of dai:ey 00¥8 1014 
Butt r£ t produced per eow 
.Butter.fat o1d 
Veisb.t of pie;• sold 
Weight of OWi old 
Weight oi cuJ.l h •ol 


























































Beef ,-rlg. teea.er 
1-r ,-rlg. rat 
et eal:f 
Beef bull 

















AUM lb■ .  
7 .0 
1 .0 
3 . 5  
3 .5 202) 
. 9 
7 .0 6J&o 
1. 4 
1. 4 
5 .-0 6lf4 
2.; 300 
. 7  300 
5 .0 1800 
2.5 5410 
5792 
L OOt1l'H DAKOTA a 
Pl'Otein -
� ,  Oyat..r 
� Minerals Salt Maah atlella 













880 • ltt w 36 
),, , . .  3000 300 
21KX> 
a Soll.l'Ce: Ru D. B.el:finetine, .An BcQllOJll1c Compariean or D27laud ftmrdag and ?atent�al. 







TABLE DD'll . � ADUAI. LAIOll BIQtJlHIMlftS AD SIASOJfAL DIB.l'BDt1l'IOll JOB 
LiffSl'OCI AS UBID D J.DaB PJrJG1WlkDIQ .AJIAUSlS, C1IIDAL SDm.'lf JlAD7.l'A a 
Perceatas- montb.11' 41atribut1� 
Voztk how.,s 
hterl)ri•N Buml>er per head Jan •. :reb. Mar •. Apr • ..,- June Juq AUB. Sept .• Oet . Bov. Dec- .  
Beet cow• .t.0-49 c-. l8 16 l.4 14 14 , 2 l 2 3 4 10 
Boge 20 .. 30 son 20 8 1 9 11 9 8 6 8 8 8 8 
k1%7 cove 20-29 cove 104 11 l-0 ll 10 a 7 7 7 6 6 8 
Poul.tu 100-199 hem, 2.4 9 8 9 9 9 8 8 8 7 8 8 
Slaush-ter cattle ,0 .. 100 ll•4 7 .8 16 17 17 0 0 0 0 0 0 17 17 
Sheep 35-65 .,,.. 4 13 l2 15 13 6 3 2 4 4 7 9 
a Source: Bex D. Belt1DR1De, lealO'llt1c Potat1ala ot lrrlgatea. fUlcl ])r.ylap;d Famdag 1n 
1 South »unta, p. ;6, lulletin 4", lgr:tcil\iiil· Q)ir&eit DtatIO!!!., lou£1i · Dakota !tite 









TABLE llIVIII . CO&rS Mm Bll'URlfS SCJIEOOU JOR IHRIGATBD WDAT· 'OBIT 
It m 
Y 1  ld 
Seed 
Seed tre tment 
Tractor: 2 .. plov 
F rt111zer ( 0-43 -0) 




24 bu.  
1 . 5  bu . 
1 . 5 bu . 
4 . 55 hr. 
100 lhe . 
$13 . 71 
$22.68 
Price • Coste Price 
fl. 55 
1 . 55 2 . 33 
. 03 .o, 
. 71 3 . 23 
. 031 3 . 10 
5 .00  5 . 00 
. o6  . 81 
14 .52 
a Operat ion end maintenance charge for irrigated land. 
:eeturne 
$37 . 20 
37 . 20 
TABLE DllX. cosrs AD RITUUS SClllOOLJ: B D:RYLAlm CO:RI UllIT 
Item A.mount X Price • Coate 
Seed 8 lbe .  • •  l.7 $1. 36 
Tractor: 3 -plow 1 . 39 hr. 1 . 01 1 . 41 
2-plov 1 . 46  br. . 71 1 . 04 
J'ert111zer ( l.6 -20-0) 1� lbe· . . 0375 3 .75 
Intere t 7 . 56  . o6 . 50 
$8. o6  
et r tum . - 8 . o6  a 
Th ret11m due to the production of om ccount d for in 
the li"festock operations e:nd/or the srain elli _activity. 




Fertilizer ( 0-43-0) 
Water, 0 and M 
Int re t 
Amount 
8 lb . 
8. 08 nr. 




Price • Cost• 
• . 17 fl; 36 
.71 , . 11' 
. 031 . 3 . 10 
5 . 00 5 .00 
. 06 . 91 
fl.6,u 
t retum - 16 . 11 
TAB .ILI .  cosr AID BJirURNS SCHEDUL FO:R DRrLARD BARLEY UlfIT 
It 
4 treatment 
Tractor: 3 ... plow 
2-plov 
rt111z r ( 16-20-0) 
Int reet 
N t return -
lll.Ount 
2 bu. 
. 22  hr. 
. 84 hr. 
100 lb 
.4.62 
4 . 88 
X Priee • 
• 03 
1 . 01 
.71 
• . 0375 
.o6 
Coate 
• . 06  
. 22  
., 59 




TABU XLII . cosrs AID RITURI(s SCDDUL'I ,OB IDIQATID BARLn l.Jlff 
Item 
Seed tre tment 
'l're.cton 2-plov 
Fertilizer ( 0  ... 43-0)  




4 . 55 hr, 
100 lbe . 
11. 29  
Price 




. 06  
• Coate 
• .o6 
3 , 13 




Jet Ntuma .$11 . 98 









3 bu . 
. 22 hr. 
. 84 br. 
100 lba . 
$4. 66 
-$4 . 9� 
X Price • 
. 03 





• •  09 
. 22 
. 6o  




TABLE XLIV. cosr AND RETURNS SCBXDULI FO nmtGATB OATS tJBtt 
Item 
d treatment 
1'raettor: 2 ... plov 
W ter, 0 and 





J'ert111zer ( 0-43-0) 






4 . 55 hr. 
1000 lbe . 
11 . 42 
-$12 . ll 
AIIOUJ'.lt X Prloe 
la tGD 
' lba . :6, 
10 , 52 hr. . 71 
100 lbe .  . 031 
, �oo 
19. 13 
,n .9, .06 · 
l.03 .77 
X Pric • Coate 
. 03 .09 
. 71 3 � 23 
. 031 3 . 10 
5 .00 , .oo 
. 06 .69 
fl.2. 11 
• Coat, Pric• Betuma 
· 12 . 00  $1". oo 
f 3 . 25  
7 . 47 
3 . 10 
, .oo 
19 . 13 
2 . 2&-
♦40. 23 -•144. 00 
lLVI . co I · GA ED PO  
It Amount X rice • Costa Price . , 
Yi ld 223 bu. $ . 85 
a. 10 bu. .l.·75 �7 . • ,0 
T ton !-.Plow 8 . 41 hr. . 11 , .97 
ertillz r ( 0-43...0) 100 lbe . . 031 3 . 10 
W'. ter, o ancl M , .oo 5. 00 
Interest $31.'7 .o6 l. 90 
.33 . 47 
let Ntume •1'6. 08 
TABLI n.vu . coms .AID DTtJD SCBDULB FOB 
DRIGADD ALl'ALVA PASI'UU UII'.P 
Item 
:re.cto • 3-Pl 





7 . 5  lb 
.90 hr. 













• C o.-ta 
$3 .00 
.90  
3 . 10 





Tracton 3 -plov 
2 .• plov 




7 . 5 lbe . 
1 .81 hr. 
2 .;  hr. 
100 lbe .  
iu.44  
- 12. 08 
88 
ric • Co•te 
. 40  $3 .00 
1 .01 2. 91 
.71 1 .78 









:rertiliz r ( 0-43-0) 








15 . 28 
-· ,16 . 22 
X hie • Coats 
• 40 3 .00 
1.01 2. 14 
. 71 2.0  
. 031 3 . lQ 
5 .00 5 .00 
.06 . 94 
$16 . 22  
It 





BtNrt , fat 
le11' , t :t 
ook Mlt 
lrot 1n eup»lement ( �) 
Int reat 
DRILA WILD Y UBIT 
Amount Prie 
l. l hr, 
1 . 11 
Number Cratl A unt 
10 ood 10 . cwt . 
23 ohoiee 9 . 5 cvt. 
12 ello1c 9 . 5  ewt . 
30. 4 cwt .  






J.2 . 50 




. 06  
lJJII'r 
-$1..ll 








... ll. 34 





TA LII . CO 
Breed.ins fee 








Prat 1a uppl . :t ( 4-0f) 
Int rest 
umber UDt 
5 230 lb1 . 
l 350 lb .· . 
880 lba . 
36 lb& . · 
$lfo.93 
$198.68 
6W3Q lbe , 
llfoo l • •  
710 lbe . 
90 
FOR HOO UNIT 
Pric etuma 
$16.65/cwt . l.91. laa  
14. 45/cvt. 50 •. 58 
2.00 ... 2.00 
4. 25/cwt. ..37 . 4o  
4 . 2,/cvt . -l.53 




♦ . 57 /l'b. .3693. 6o 
12 . z /cvt . 1029 . 84 
l.o8/m .  .7 . 67 
2064 lbe . 4. 2'/evt . 
$95. 39 • • o6 
• et retume ( 24 cov hen bU1e) 
...87 .72 
-5 .72 
. �23 . 33 
•et retu:m• ( unit baeie) 
It 




lum . r Grade Antount 
3 soo4 9, lb1 .  
7 sood li!O lbe . 
,a 
Price 
20, 30/cvt.  
8. 55 /e,,t; . 
. 4,/lb. 
l o8/�wt • • 
· Protein upplemen:t ( �) 
Ire � teea 
9 lba . 
700 lb•·• 
1710 lba . 4. 25/m. 
1, .00 
Int rest . o6  
let ret Ul'nS  (50 we flock ba.81•) ; 
It Amount r1c-e 
Cull hene 75 @ ' lbe . . 20/lb . 
lss 1000 401 . . 30/do& . 
5� lba .  i..25/cvt . 
o,-et er ehella 300 lb . •  2.00/cvt . 
Grit 100 lb• . 2 .00/cvt . 
Chien 125 . 30/ctd.ck 
Intere t '275. 00 .o6 
. 1-*, 





-7 •. 62 
-'/2 . 67 
.15 .00 
-, . 72 
37 . 12 
R•tuma 
$ 75 .00 
300 . 00  
...21,.7 . ,o 
-6 . oo  
-2. 00 
-37 • .50 
-16 . ,o 
$ 83 . ,0 
cbo1oe 
Be ..-nt, 7�llng t"4en goo 
· .tock . alt 
rot in suppl :t ( �) 
· Inte1� t 
Bet retume 
Amount 
950 lba . 
400 lbs . 
20 lbe . 




Pri.oe R t  1DI 
22 .00/cwt . • f2()9.00· 
18. 15/cwt. -72.W 
i.08/cwt,. - . 22 
4 .2';/cvt . .. 4 •. 1r( 
.06 -4.64 
l2( . '1(  
-r 
